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Sir, 

The  great  English  physiologist,  who  first  ventured 
to  base  the  science  of  medicine  upon  the  observation  of  the 
processes  which  constitute  disease,  summed  up  the  labours 
o-f  his  life  in  a treatise  on  the  blood. 

This  was  a step  very  far  in  advance  of  the  age : its  conse- 
quences on  the  progress  of  medical  science  have  still  to  be 
developed.  As  might  have  been  expected,  after  so  great  an 
advance,  a period  of  reaction  foHowed ; and  for  years  the 
literature  of  our  profession  had  reference  almost  exclusively  to 
the  diseases  of  the  so-called  solid  structures  of  the  body. 

In  the  school  where  Hunter  taught,  and  among  those  who 
received  their  education  directly  from  him,  it  could  scarcely 
happen  but  that  some  should  be  found  who  had  imbibed  the 
spirit  of  their  great  master,  and  who,  after  his  time,  would 
transmit  to  others  the  lessons  which  he  taught. 

The  influence  of  your  opinions  has  tended  in  an  eminent 
degree  to  keep  alive  in  England  and  in  Europe  the  spirit  of 
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Hunter’s  doctrines,  and  has  contributed  in  a marked  manner  to 
establish  the  truth  of  his  ideas  concerning  the  “ active  living 
powers”  of  the  blood.  I trust  I may,  therefore,  without  im- 
propriety, dedicate  to  you  whatever  in  the  following  pages  may 
refer  to  the  same  general  principle.  This  I am  the  more 
encouraged  to  do,  from  the  consideration  that  you  are  still 
connected  with  the  Hospital  in  which  Hunter  taught,  where 
you  have  so  long  and  so  successfully  laboured,  and  where  it 
was  once  my  privilege  to  study. 

I am,  SiK, 

With  much  respect,  yours  truly, 

HENRY  LEE. 


1 .0,  Dover  iStreet,  IHccarlilli/. 
tSepteniber  18^4. 
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INTRODUCTION. 


The  present  volume  contains  papers  on  various  subjects  : some 
of  these  have  akeady  appeared  in  a different  form,  and  some 
have  not  before  been  published. 

The  essays  which  have  reference  to  inflammation  of  the  veins, 
and  to  fibrinous  deposits,  are  now  collected  together  for  the 
first  time,  and  form  a continuation  to  a work  on  the  same 
subjects  which  was  printed  in  1850.  The  republication  of  the 
author’s  opinions  demands  a notice  of  some  able  criticisms  which 
have  appeared  since  that  time. 

The  doctrine  that  different  morbid  secretions  have  the  power 
of  determining  stagnation  and  coagulation  of  portions  of  blood 
in  the  living  body,  and  that  in  the  portions  of  blood  so  separated, 
other  changes  may  take  place  which  may  communicate  irritation 
and  inflammation  to  surrounding  parts,  has  been  questioned, 
upon  the  ground  that  sufficient  evidence  has  not  hitherto  been 
afforded  that  any  morbid  secretions  have  the  power  which  has 
been  attributed  to  them,  viz.: — that  of  producing  coagulation 
of  the  blood  in  the  living  body. 
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To  this  it  may  he  answered,  that  daily  observation  sufTiciently 
indicates  that  some  influence  does  often  exist  in  the  blood  itself, 
which  has  the  power  of  producing  this  effect ; for  we  constantly 
find  in  post-mortem  examinations  coagula  (undergoing  changes 
which  could  only  take  place  in  a state  of  rest),  extending  into 
blood  vessels  in  no  way  themselves  affected  by  disease ; and 
that  some  morbid  secretions  have  the  power  of  determining 
the  production  of  such  coagula  may  he  conclusively  de- 
monstrated by  experiment,  as  well  as  by  the  observation  of 
cases  as  they  actually  present  themselves  in  practice. 

Tlic  following  six  Experiments  illustrating  this  point  are  now 
recorded,  in  addition  to  such  as  are  elsewhere  published. 

Experiment  i.  Some  pus,  unmixed  with  blood,  was  ob- 
tained from  an  acute  abscess,  which  had  originated  without  any 
very  ajiparent  cause  in  the  breast  of  a young  unmarried 
woman.  The  pus  was  immediately  placed  in  a bottle  and  corked 
up  until  required  for  use.  About  six  hours  afterwards  a trocar 
was  introduced  into  the  right  jugular  vein  of  a donkey  which 
had  been  well  fed  and  was  in  excellent  condition.  The  blood 
flowed  freely  through  the  canula  when  the  trocar  was  removed. 
A common  small  glass  syringe  full  of  the  pus,  which  was  very 
viscid  and  tenacious,  was  now  injected  through  the  canula  into 
the  vein.  The  operation  was  completed  without  any  difficulty. 
Almost  immediately  the  animal  became  oppressed,  and  extended 
its  head  and  neck  in  a very  peculiar  manner.  After  the  lapse 
of  two  minutes,  an  incision  was  made  over  the  vessel  in  order 
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to  ascertain  beyond  a doubt  that  the  pus  had  been  injected  into 
the  vein^  and  not  between  the  vein  and  its  sheath.  No  appear- 
ance of  pus  existed  at  this  part : a small  incision  Avas  then  made 
into  the  vein ; it  was  found  not  to  be  blocked  up  at  the  part 
were  the  operation  was  performed.  A considerable  quantity  of 
blood  Avas  alloAved  to  floAV,  in  order  that  any  morbid  appearance 
produced  by  the  injection  of  the  pus  might  not  be  complicated 
Avith  simple  congestion  of  any  internal  pai’t. 

It  Avas  found  very  difficult  to  stop  the  bleeding,  and  some 
four  quarts  of  blood  may  have  escaped  altogether.  The  vein 
bled  as  if  obstructed  beloAV ; and,  in  order  to  arrest  the  haemor- 
rhage, a ligature  Avas  placed  upon  it  above  the  opening : this 
Avas  done  Avithout  difficulty,  and  the  bleeding  ceased. 

The  animal  noAV  shewed  signs  of  extreme  distress  in  breathing, 
and  looked  round  repeatedly  at  its  side,  indicating  the  seat  of 
pain.  The  respirations  were  A’ery  rapid,  and  accompanied  by 
much  heav'ing  at  the  flanks.  This  Avas  the  great  and  prominent 
symptom,  and  continued  until  the  animal  died,  AAffiich  it  did 
three  hour’s  afterAvards. 

The  post-mortem  examination  was  performed  eighteen  hours 
after  death. 

The  sternum  and  anterior  portions  of  the  ribs  liaAdng  been 
removed,  the  heart  was  opened  in  situ:  an  extremely  firm  white 
fibrinous  clot  occupied  the  right  vent/icle.  This  was  con- 
tinuous with  a clot  of  similar  colour  and  consistence  in  the  right 
aui’icle,  and  this  again  Avas  firmly  united  Avith  a coagulum 
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darker  in  appearance,  but  of  somewhat  similar  consistence,  which 
occupied  the  right  jugular  vein. 

From  the  anterior  part  of  the  decolorised  coagulum  in  the 
right  ventricle,  a firm  white  cord  was  continued  through  the 
trunk  of  the  pulmonary  artery  into  its  two  divisions,  and  from 
these  into  some  of  their  minutest  ramifications ; some  of  the 
larger  branches  of  the  pulmonary  artery  were  slit  up,  and  the 
continuous  clot  from  the  jugular  vein,  right  auricle,  right 
ventricle,  pulmonary  artery,  and  its  divisions,  were  removed 
together. 

The  principal  divisions  of  the  pulmonary  artery  alone  were 
opened,  but  so  tenacious  was  the  coagulum,  that  it  was  pulled 
out  of  some  of  the  smallest  branches  without  breaking.  The 
coagula  thus  removed  were  placed  on  a piece  of  paper  and 
allowed  to  dry  ; a photographic  outline  of  them  was  then  made, 
and  is  represented  by  the  plate  at  the  commencement  of  this 
work. 

Both  lungs,  but  especially  the  right,  when  cut  into,  were 
found  to  contain  in  different  parts  filamentous  prolongations  of 
decolorised  fibrin.  These  often  terminated  in  thicker  black 
rounded  coagula ; one  continuous  portion  of  this  tenacious 
fibrin  was  found  on  measurement  to  be  thirteen  inches  long  : 
another  portion,  from  its  first  division  to  its  termination,  was 
found  to  measure  eight  inches  and  a half ; the  part  of  the  lung 
in  which  these  fibrinous  prolongations  were  most  numerous, 
appeared,  to  the  touch,  firmer  than  the  rest;  any  of  these 
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fibrinous  threads  as  removed,  were  sufficiently  firm  to  vibrate 
when  held  between  the  fingers. 

The  following  case  appears  to  coincide  with  the  above  ex- 
periment. A patient  died  two  weeks  after  a surgical  operation ; 
symptoms  of  extreme  difficulty  of  breathing  had  suddenly  made 
their  appearance  three  days  before  death.  This  was  followed 
by  pain  in  the  right  side  of  the  chest.  Upon  a post  mortem 
examination,  a large  portion  of  the  right  lung  was  found  solid- 
ified. A small  abscess  was  discovered  on  the  front  of  the  arm, 
in  the  immediate  neighbourhood  of  the  bones  that  had  been 
involved  in  the  operation.  One  of  the  veins  from  this  part, 
contained  a long  slender  fibrinous  clot,  so  firm,  that  when  re- 
moved and  held  between  the  fingers,  it  would  vibrate.  The 
tricuspid  valve  of  the  heart,  was  firmly  plastered  down  by  ad- 
herent fibrin ; so  firm  was  the  adhesion,  that  any  attempt  to 
pass  the  finger  from  the  auricle  to  the  ventricle,  was  firmly 
resisted.  A bristle  only,  could  be  passed  in  certain  directions 
through  the  valve.  The  quantity  of  blood  allowed  to  pass, 
towards  the  termination  of  the  disease,  must  have  been  very 
small. 

The  preparations  illustrating  the  above  experiment  and  case 
have  been  placed  in  the  museum  of  King’s  College. 

An  experiment  has  lately  been  published*  by  Mr.  Gamgee, 
which  has  some  points  of  resemblance  to  that  above  de- 


* Association  Medical  Journal,  December  9th,  1853. 
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scribed;  and  as  it  will  render  the  series  more  complete,  it  is 
here  recorded,  in  so  far  as  it  bears  upon  the  particular  point 
under  consideration. 

“ A mixture  of  two  drachms  and  a scruple  of  good  pus, 
diluted  with  an  equal  quantity  of  water,  was  injected  into  the 
right  jugular  vein.  I had  no  sooner  done  this,  and  transfixed 
the  lips  of  the  orifice  Avith  a pin,  than  the  horse  began  to  heave 
at  the  flanks,  after  which  he  staggered  a few  moments  and  fell ; 
Avhen  down  he  breathed  laboriously,  thirty-eight  times  in  the 
minute,  and,  with  scarcely  a struggle,  and  not  more  than  tAvo 
minutes’  delay,  expired.  The  jugular  vein  and  the  right 
cavities  of  the  heart  Avere  filled  Avith  dark  coloured  currant 
jelly-like  clotted  blood.  From  the  manner  in  Avhich  the  ex- 
periment Avas  conducted,  the  introduction  of  air  into  the  vein 
Avas  impossible.  On  examining  the  blood  from  the  right  side 
of  the  heart,  I discoA^ered  on  it  a very  large  number  of  corpuscles, 
measuring,  on  an  average,  one  tAvo-thousandth  of  an  inch  in 
diameter,  and  having  nuclei  not  distinguishable  from  those  of 
pus  cells ; so  numerous  Avere  they,  that  it  Avas  impossible  to 
count  them.  The  lungs  Avere  intensely  congested,  particularly 
at  their  bases.” 

Mr.  Gamgce  inclined  to  the  belief,  at  the  time  the  experiment 
Avas  made,  that  the  animal  had  died  of  asphyxia.*  But  as  in 
asphyxia,  the  circulation  continues  some  minutes  after  the  re- 


* Ib.  February  10th,  1854. 
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spiration  ceases,  there  appearsno  reasonable  means  of  accounting 
for  the  detention  of  the  pus  globules  in  the  right  side  of  the 
heart  ■where  they  were  found,  exeept  by  supposing  that  the 
coagulation  of  the  blood  in  that  part  had  commenced  before 
death. 

Experiment  ii.  Chloroform  was  administered  to  a dog, 
and  some  pus  was  then  injected  into  a tolerably  large  vein,  near 
the  tendo  Achillis  ; a small  quantity  of  water  was  injected  after 
the  pus.  This  was  done  in  order  to  prevent  the  pus  from 
stagnating  in  the  vein  in  which  it  was  first  introduced,  and 
upon  which  a ligature  had  been  applied.  As  soon  as  the  operation 
was  completed,  the  animal  was  killed  by  dividing  the  spinal  cord 
behind  the  occiput,  and  the  parts  were  immediately  examined. 

The  lower  part  of  the  vein  into  which  the  pus  had  been  in- 
jected, contained  fluid  blood.  The  blood  in  the  vena  cava  was 
fluid,  as  was  also  that  in  the  iliac  and  femoral  vessels  of  the 
opposite  side.  The  femoral  vein  at  its  upper  part,  on  the  side 
upon  which  the  operation  had  been  performed,  contained  a 
dark  coagulum,  upwards  of  an  inch  in  length ; this  has  been 
preserved  as  a preparation  in  the  museum  of  King’s  College. 
The  lungs  were  studded  in  their  lower  portions  with  some  livid 
cireumscribed  patches.  The  blood  in  the  veins  of  the  body 
generally  remained  fluid  for  a considerable  time  after  the  dissec- 
tion was  completed. 

Experiment  hi.  On  the  13th  of  January,  1854,  some  pus, 
derived  from  an  acute  abscess,  was  injected  into  the  femoral  vein 
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of  a dog.  Upon  dissection  immediately  afterwards,  a long 
coagulum  was  found  in  the  vena  cava  inferior,  and  a small  clot 
in  the  right  auricle  of  the  heart.  The  blood  at  the  tune  the 
dissection  was  made  was  quite  fluid  in  the  other  vessels,  and  in 
the  other  cavities  of  the  heart. 

Experiment  iv.  Some  pus  recently  taken  from  a very  large 
abscess  in  the  breast  of  a woman  who  was  suckling,  was  in- 
jected into  the  left  femoral  vein  of  a dog.  The  animal  was 
immediately  killed,  and  the  parts  were  examined  as  soon  as 
possible.  The  vena  cava  was  first  opened ; the  blood  here  was 
quite  fluid ; a director  was  passed  downward,  and  the  iliac  and 
femoral  veins  opened  on  each  side.  The  blood  was  found  quite 
fluid  upon  the  right  side,  but  on  the  left,  throughout  the  iliac 
and  femoral  veins,  as  far  as  the  opening  made  during  the 
operation,  the  whole  of  the  blood  was  in  a semi-coagulated  state. 
Here  and  there,  was  a cylindrical  coagulum  fully  formed,  and 
of  sufficient  consistence,  to  retain  its  shape  when  removed  from 
the  vessel.  There  were  no  coagula  in  the  heart,  nor  spots  of 
livid  congestion  in  the  lungs.  The  blood  in  the  vessels  generally 
remained  fluid  after  the  dissection  was  completed. 

Corresponding  with  these  experiments,  are  the  results  of  the 
following  case.  A patient  had  his  leg  amputated  above  the 
knee,  and  the  skin  healed  by  the  first  intention ; a large 
sloughing  abscess,  however,  subsequently  formed  in  the  thigh. 
The  branches  of  the  profunda  vein,  leading  from  the  seat  of  the 
abscess,  were  found  on  a post  mortem  examination  to  be  plugged 
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Avith  fibrin ; a large  mass  of  this,  several  inches  long,  extended 
into  the  common  femoral  vein,  to  which  it  Avas  but  slightly 
adherent.  The  passage  of  the  common  iliac  vein  Avas  not  ob- 
structed by  this  deposit  of  fibrin,  nor  did  the  coats  of  this  vessel 
shew  any  signs  of  disease.  The  plugs  of  fibrin  at  the  extremity 
of  the  femoral  artery  and  vein,  contained  in  their  centre  some 
white  fluid  of  the  appearance  and  consistence  of  pus.  A 
preparation  of  the  femoral  vein  containing  the  mass  of  fibrin, 
has  been  preserved  in  the  museum  of  King’s  College. 

In  the  thirty-sixth  volume  of  the  Medico- Chirurgical  Trans- 
actions, Dr.  Mackenzie  relates  the  folloAving  experiment. 

“The  femoral  vein  of  a dog  Avas  exposed,  and  half  an  ounce 
of  pus,  slightly  diluted  with  water,  was  slowly  injected  into  it 
towards  the  heart.  In  rather  more  than  a minute  the  dog 
seemed  distressed,  the  abdominal  and  respiratory  muscles 
became  convulsed,  and  respiration  ceased  within  two  or  three 
minutes.  On  making  a post  mortem  examination  shortly  after- 
wards, the  vena  cava,  and  the  abdominal  and  thoracic  veins, 
Avere  found  generally  turgid  with  blood.  On  opening  the  right 
iliac  vein,  a stream  of  dark-coloured  fluid  poured  out ; and  on 
continuing  the  division  of  the  veins  upward,  the  blood  was  still 
found  to  be  fluid,  with  the  exception  of  two  or  three  small 
coagula  which  Avere  found  about  the  middle  of  the  cava.  The 
right  auricle  contained  a thin  black  coagulum,  and  small  fibrin- 
ous coagula  were  scattered  over,  and  between,  the  columna) 
carnese  of  the  right  ventricle,  which  contained  a minute  yelloAvish- 
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looking  matter,  closely  resembling  the  pus  which  had  been 
injected.” 

The  length  of  time  which  elapsed  in  this  case  between  the 
conclusion  of  the  experiment,  and  the  cessation  of  the  respiration, 
together  with  the  time  during  which  the  heart’s  action  would 
continue  after  the  respiration  had  ceased,  would  show,  as  in 
Mr.  Gamgee’s  case  above  recited,  that  some  obstruction  to  the 
circulation  had  taken  place  during  life.  Had  such  not  been 
the  case,  the  pus  would  have  passed  much  farther  in  the  course 
of  the  circulation,  before  the  heart’s  action  finally  ceased.  This 
view  is  farther  supported,  by  the  disturbance  of  the  respiration 
during  life,  and  the  turgid  state  of  the  thoracic  and  abdominal 
veins  after  death.  Dr.  Mackenzie  believes  that  in  such  cases 
the  lining  membrane  of  the  veins  is  irritated  by  the  foreign 
matter  introduced,  and  that  when  so  irritated,  it  may  by  a kind 
of  reflex  action  “ so  modify  the  vital  properties  of  the  blood,” 
as  to  give  rise  to  its  speedy  coagulation.  The  experiments  and 
cases  cited,  on  the  other  hand,  appear  to  the  author  to  support 
the  idea  which  he  originally  entertained,  that  the  morbid  matter 
acts  directly  and  immediately  upon  the  blood. 

The  Physiological  Society  of  Edinburgh  appointed  a com- 
mittee, in  November  1852,  to  investigate  this  point,  so  far  as  it 
admitted  of  being  illustrated  by  experiment.  The  committee 
presented  their  report,  containing  the  details  of  two  experiments 
performed  upon  the  same  animal,  in  Januaiy  1853.  In  that 
report  it  is  stated,  that,  after  the  conclusion  of  the  second  experi- 
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mcnt,  in  which  a considerable  quantity  of  pus  had  been  injected 
into  the  jugular  vein,  “ the  animal  presented  no  unusual 
symptom  whatever.  The  vein  upon  which  the  experiment  had 
been  made  was  pervious,  presented  no  thickening,  nor  cording, 
nor  abscess.” 

What  the  circumstances  were,  which  led  to  results  so  different, 
not  only  from  the  author’s  experiments,  but  also  from  those  of 
Dr.  Mackenzie  and  Mr.  Gamgee  above  recorded,  it  appeared 
difficult  to  state.  It  now  however  seems  probable,  that  the 
quality  of  the  pus  used  may  have  had  a material  influence  upon 
the  result.  The  pus  from  an  acute  abscess  is  often  extremely 
viscid  and  tenacious,  while  that  from  a chronic  abscess  does 
not  possess  those  qualities.  From  the  quantity  of  pus  used  in 
the  experiments  performed  by  the  Edinburgh  committee,  it 
may  be  inferred,  that  the  pus  used  was  obtained  from  a chronic 
abscess.  With  such  pus,  the  author  has  also  failed  to  obtain 
any  result.  But  it  must  be  observed,  that  if  pus  be  secreted 
from  the  lining  membrane  of  a vein,  it  can  only  be  the  result  of 
acute  inflammation.  The  secretion  then,  would  partake  of  the 
viscid  and  tenacious  character  of  pus  from  an  acute  abscess,  and 
the  particles  would  be  slowly  and  gradually  mixed  with  the 
blood,  and  probably  with  portions  of  the  disintegrated  lining 
membrane,  under  circumstances  most  favourable  to  its  co- 
agulation. 

The  direct  and  sudden  coagulation  of  the  blood  in  the  living 
body,  is  by  no  means  jiroduced  only  by  the  presence  of  puriform 
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fluids,  although  these  afford  perhaps  the  best  illustrations  of 
such  results.  The  following  case,  for  the  notes  of  which  I am 
indebted  to  Mr.  Conavay  Evans,  shew  that  similar  effects  may- 
take  place  not  only  in  the  veins,  but  also  in  the  arteries,  where 
no  suspicion  has  existed  of  the  admixture  of  pus  with  the  blood. 

Case.  James  Hunter,  ait.  forty-four,  was  admitted  into 
King’s  College  Hospital  under  the  care  of  Dr.  Todd,  on  the  1st 
of  June  1854.  He  had  been  ill  for  some  seven  or  eight  months, 
and  had,  as  post  mortem  examination  subsequently  proved, 
some  tubercles  in  the  lungs,  and  disease  of  the  kidneys. 

On  the  26th  of  May,  he  had  been  seized  for  the  first  time 
with  extreme  dyspnoea.  This  symptom  was  so  distressing,  that 
it  precluded  the  possibility  of  his  sleeping,  even  for  a few 
minutes.  When  admitted  into  the  Hospital,  he  had  had  no 
sleep  for  four  days  and  nights,  and  complained  only  of  this, 
and  a sense  of  anguish  about  the  praicordial  region.  He  sat  up 
at  night  and  laid  his  head  upon  the  table,  that  being  the  only 
position  in  which,  as  he  said,  he  could  get  any  ease. 

On  the  evening  of  the  fourth  of  June,  it  was  noticed  that  the 
left  foot  was  cold  and  livid ; on  the  fifth,  the  pulsations  could 
be  felt  in  the  left  femoral  artery,  but  not  in  the  corresponding 
dorsal  artery  of  the  foot.  He  died  on  the  eighth,  thirteen  days 
after  the  first  attack  of  difficulty  of  breathing. 

The  body  was  examined  fourteen  hours  after  death.  The 
left  foot  and  lower  half  of  the  left  leg  were  of  a livid  blue 
colour  ; upon  cutting  open  the  left  ventricle  of  the  heart,  a 
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quantity  of  thick  discoloured  fluid  flowed  out.  Besides  this 
fluid,  the  left  ventricle  contained  many  clots  of  semi-solid  fibrin 
in  various  stages  of  softening.  The  left  common  femoral  artery, 
just  above  the  origin  of  the  profunda,  was  found  to  contain  a 
dirty  white  fibrinous  clot,  which  quite  filled  up  the  canal  of  the 
vessel,  but  which  was  not  in  the  least  adherent  to  its  inner  coat. 
Below  this,  the  vessel  contained  a very  little  red  fluid  blood, 
and  appeared  quite  healthy.  The  popliteal  artery  contained  a 
mottled  coagulum  an  inch  and  a half  in  length,  firmly  adherent 
to  the  inner  surface  of  the  vessel,  and  completely  blocking  up 
its  canal.  Below  this  again,  the  vessel  was  contracted.  Its 
lining  membrane  was  very  red,  and  had  attached  to  it  shreds  of 
fibrin.  The  popliteal  vein  at  this  point  was  obstructed ' by  a 
clot,  and  the  surrounding  tissues  were  infiltrated  and  con- 
densed. 

The  coagulum  was  so  firmly  adherent  to  the  lining  membrane 
of  the  popliteal  artery,  that  a stream  of  water,  allowed  to  fall 
upon  it  from  a common  jug,  at  the  distance  of  from  eight  to 
twelve  inches,  did  not  in  the  least  detach  it.  The  preparation 
is  preserved  in  the  Museum  of  King’s  College. 

The  instances  illustrating  the  coagulation  of  blood  in  the  living 
body  hitherto  given,  may  be  considered  as  extreme  cases,  and 
recorded  for  the  purpose  of  illustration.  Those  which  usually 
occur  in  practice,  commence  probably  from  a very  small  deposit, 
which  forms  a kind  of  nucleus  for  the  formation  of  further 
coagula,  and  which  is  determined  often  by  some  accidental 
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obstruction  in  the  part.  Such  cases  may  be  illustrated  by  the 
following  experiments. 

Experiment  v.  A very  small  quantity  of  pus,  from  an 
acute  abscess,  was  injected  into  the  jugular  vein  of  a donkey. 
The  animal  was  killed,  and  the  vein  immediately  opened. 
Some  very  small  flaky  eoagula  were  found  adhering  to  its  lining 
membrane. 

Experiment  vr.  Some  pus  was  injected  into  the  jugular 
vein  of  a donkey.  The  vessel  felt  full  and  corded,  and  the 
animal  was  immediately  killed.  An  extensive  effusion  of  blood 
had  taken  place  between  the  vessel  and  its  sheath ; the  interior 
of  the  vein  was  occupied  by  a thin  coagulum,  several  inches  in 
length  ; no  ligature  was  used  to  secure  the  vein  in  either  of  the 
above  instances. 

"Whenever,  from  any  accidental  circumstances,  a small  coagulum 
forms  in  the  vein  of  a healthy  animal,  it  is  probably  dissolved 
and  carried  in  the  course  of  the  circulation,  in  a very  short  time, 
so  as  to  leave  no  indication  of  its  presence  ; but  the  case  is 
different  when  the  same  thing  occurs  in  an  animal  whose  blood 
is  extensively  vitiated.  Here,  instead  of  being  dissolved  and 
carried  away,  it  may  serve  as  a nucleus  for  the  formation  of 
fresh  deposits. 

In  claiming  to  have  established  the  fact,  that  certain  diseased 
secretions  and  morbid  fluids  will  produce  the  coagulation  of 
portions  of  blood  in  the  living  body,  and  that  the  portions  of 
blood  so  separated  will  undergo  various  morbid  changes,  and 
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communicate  diseased  actions  to  surrounding  parts,  the  author 
does  not  intend  to  infer  that  similar  diseased  actions  can 
originate  in  the  neighbourhood  of  blood  vessels  in  no  other 
way : nor  because  it  is  maintained  that  the  constitutional  symp- 
toms peculiar  to  phlebitis,  depend  upon  the  morbid  products 
which  pass  along  the  interior  of  the  veins,  is  it  intended  to  imply 
that  severe  local  inflammation  may  not  he  propagated  by  cel- 
lular infiltration  of  their  outer  coats. 
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ON  THE  CAUSES,  CONSEQUENCES,  AND  TREATMEN'r  OF 
INFLAMMATION  OF  THE  VEINS. 


In  former  contributions,*  I have  attempted  to  establish  the  following 
points,  in  reference  to  the  Pathology  and  Treatment  of  Inflammation 
of  the  Veins. 

1st.  That  inflammation,  both  of  the  veins  and  of  the  capillary  vessels, 
usually  depends  upon  irritation,  communicated  to  them  through  their 
contents. 

2ndly.  That  pus  is  capable  of  producing  such  irritation  when  de- 
tained in  contact  mth  the  lining  membrane  of  the  veins ; but  that  it 
may  he  conveyed  along  their  channels,  without  leaving  any  trace  of 
its  passage. 

3rdly.  That  pus,  under  ordinary  circumstances,  cannot  circulate  in 
living  vessels,  in  consequence  of  its  power  of  determining  the  coagula- 
tion of  the  first  portions  of  the  blood  with  which  it  is  brought  in 
contact. 

4thly.  That  when  pus  is  carried  along  a vein,  it  is  in  consequence 


■ These  are  published  separately,  having  formed  a dissertation  to  which  the 
Jacksonian  Prize  was  awai  ded  by  the  Council  of  the  College  of  Surgeons  in  18.50. 
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citlicr  of  the  disturliancc  of  the  coagulum  which  has  first  detained  it, 
or  of  tlie  blood  having  in  some  measure  lost  its  natural  power  of 
coagulation. 

/jthly.  That  when,  in  consequence  of  either  of  these  conditions,  ]ms 
does  find  its  way  into  the  circulation,  it  may  nevertheless  determine 
the  coagulation  of  the  blood  in  its  passage,  either  in  a different  part 
of  the  s^ame  vessel,  or  in  distant  parts  of  the  system. 

6thL^.  That  when  the  coagulation  occurs  in  a distant  part  of  the 
body,  it  is  usually  observed  in  capillary  vessels. 

7thly.  That  when  it  occurs  in  a large  vein,  it  may  affect  the  cir- 
culation through  the  whole  of  the  vessels  which  supply  it;  and  that 
if,  for  example,  a coagulum^  be  formed  in,  or  extend  to,  the  common 
iliac  vein,  the  obstruction  produced  may  give  rise  to  all  the  sjTnptoms 
of  phlegmasia  dolens. 

8thly.  That,  under  any  of  the  circumstances  above  mentioned, 
bleeding  and  the  use  of  mercurial  medicines  are  of  at  least  doubtful 
efficacy. 

The  evidence  upon  which  these  propositions  are  established  it  is 
unnecessarj'  to  recapitulate.  It  will  rather  be  my  object  at  present  to 
review  some  of  the  labours  of  physiologists  in  connection  with  this 
subject,  and  to  endeavour,  by  the  assistance  of  the  information  derived 
from  the  action  of  foreign  substances  on  the  blood,  to  reconcile  the 
discordant  evidence  which  is  found  in  their  writings. 

The  direct  action  of  foreign  matter  upon  the  blood  opens  an  ex- 
tensive and  hitherto  comparatively  unexplored  field  of  observation  to 
the  physiologist ; while  the  admission  of  diseased  secretions  into  the 
circulation  affords  an  equally  extensive  and  interesting  sphere  of 
study  to  the  pathologist. 

The  direct  effects  of  extraneous  matters,  when  introduced  into  the 
circulation,  may  be  divided  into  four  principal  classes,  namely : — 
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I.  Those  Avhich  arc  occasioned  by  simple  irritation  as  the  foreign 
substance  passes  through  the  vessels. 

II.  Those  which  result  from  the  particles  of  the  matter  introduced 
being  of  such  a size,  as  to  pass  with  difficulty  through  the  small  tubes, 
in  which  they  consequently  become  entangled. 

III.  Those  which  are  the  result  of  the  coagulation  of  the  blood,  de- 
termined by  the  presence  of  foreign  matter. 

IV.  Those  which  depend  upon  a disposition  communicated  to  the 
blood,  to  separate  into  its  different  parts,  or  to  decompose. 

I.  Dr.  Hales  has  left  us  the  foUoiving  experiment.  He  introduced 
a tube  into  the  aorta  of  a living  animal,  and  filled  it  with  a column  of 
water,  which  by  its  pressure  would  inject  all  the  branches  with  a force 
supposed  to  be  equal  to  that  of  the  heart.  He  then  cut  a knuckle  of 
intestine,  so  as  to  divide  the  small  branches  in  the  length  of  the  in- 
testine, on  its  free  margin.  The  water  from  the  tube  was  found  to 
pass  from  the  cut  vessels  in  forty-six  seconds,  while,  under  the  same 
circumstances,  brandy  took  sixty-eight  seconds  before  it  found  its  way 
through  the  divided  vessels.  On  a second  trial,  the  brandy  took 
seventy-two  seconds  in  its  transit. 

By  the  same  mode  of  experimenting.  Dr.  Hales  found  that  warm 
water,  of  the  temperature  of  the  animal,  passed  much  quicker  than 
cold  water  from  the  pump.  He  thence  concluded,  that  the  contents 
of  the  vessels  are  capable  of  exciting  them  so  as  to  contract  their 
calibre,  and  to  diminish  the  velocity  ivith  which  fluids  are  circulated. 
Mechanical  irritation  may  likewise,  as  proved  by  microscopical  ob- 
serv'ation,  cause  the  capillaries  of  a part  to  contract,  so  as  to  impede 
the  flow  of  blood  through  them. 

II.  In  the  Museum  of  St.  George’s  Hospital  are  preserved  different 
portions  of  the  femoral  vein  of  a man,  who  was  admitted  into  the  hos- 
pital in  consequence  of  a severe  attack  of  erysipelas,  which  produced 
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several  abscesses  in  the  leg  ami  thigh.  “The  femoral  vein  is  filled 
with  coagula  of  blood  which  had  manifestly  formed  before  death ; and 
in  some  parts  of  the  centre  of  the  coagulum,  there  was  found  a light 
semi-fluid  substance  somewhat  resembling  pus,  but  which  appeared 
to  be  only  the  dissolution  of  the  coagulum.” 

It  is  evident,  in  such  a case,  that,  whatever  may  have  been  the 
nature  of  the  semi-fluid  substance,  it  was  retained  in  its  position  by 
the  coagida  which  surrounded  it;  and  had  these  been  removed,  it 
would  then  have  had  free  access  to  the  circulation.  It  is  also  more 
than  probable  that  the  particles,  of  which  it  was  composed,  were  much 
larger  than  the  blood  corpuscles,  and  woidd  consequently  have  met 
with  a mechanical  obstruction,  had  they  been  conveyed  in  the  course 
of  the  circulation. 

The  following  case  illustrates  the  circumstance  before  insisted  upon, 
viz. : the  ready  access  that  such  vitiated  fluids  may  have  to  the  cir- 
culating system,  when  the  coagulating  power  of  the  blood  has,  by 
disease  or  other  causes,  been  impaired. 

Case  xli.‘  Wm.  Stubbs,  set.  30,  of  a swarthy  complexion  and  ema- 
ciated appearance,  was  admitted  into  St.  George’s  Hospital,  Dec.  25, 
1844.  A year  previously  he  had  suffered  from  pain  in  the  head  and 
nausea.  Three  months  before  his  admission,  the  pain  in  the  head  had 
become  very  severe,  and  was  accompanied  by  frequent  rigors,  occa- 
sional vomiting,  pain  in  the  epigastrium,  and  region  of  the  heart. 
The  throbbing  pain  in  the  head  was  occasionally  so  severe,  that  he 
would  frequently  say  that  “ all  the  disease  was  in  the  head”. 

He  continued  in  the  same  state,  with  occasional  rigors,  till  the  31st, 
when  he  vomited  ineessantly. 


' 'I'lie  Cases  and  I'^xiienmcnts  ai'C  numbered  in  continuation  of  those  formerly 
related. 
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A soft  pulpy  tumor  on  the  neck  now  attracted  attention,  whicli  he 
said  had  existed  since  the  beginning  of  October,  when  the  previous 
symptoms  had  become  so  much  aggravated.  It  was  of  the  size  of  a 
small  walnut,  situated  immediately  over  the  carotid  artery ; pulsating, 
but  not  expanding  with  impulse. 

He  sank  into  the  semi-comatose  state,  and  died  January  9th  1845. 

This  tumor,^  upon  examination,  was  found  to  be  a small,  perfectly 
circumscribed  abscess,  bounded  on  all  sides  by  condensed  cellular 
tissue.  It  contained  a darkish  coloured  pus,  and  corresponded  to  the 
middle  of  the  jugular  vein.  The  ca\Tty  of  the  abscess  here  communi- 
cated with  the  vein  by  an  opening  of  the  size  of  a pea,  and  a probe 
could  be  passed  through  the  opening  into  the  cavity  of  the  vessel. 
When  first  examined,  the  opening  was  partly  blocked  up  by  a thin 
coagulum.  The  internal  coat  of  the  vein  presented  its  usual  smooth 
and  polished  surface,  and  was  but  slightly  discoloured,  except  in  the 
neighbourhood  of  the  opening.  Here  it  was  somewhat  injected,  and 
presented  some  yellow  spots,  apparently  of  pus,  on  the  surface  of  the 
inner  membrane.  The  outer  covering  of  the  vein  was  in  this  situation 
thickened  and  partially  destroyed ; the  vein  itself  contained  no  blood. 

A very  small  loose  clot,  presenting  anything  but  the  appearance  of 
blood,  was  found  in  the  right  auricle.  It  was  of  a brown  rusty  colour, 
mixed  with  streaks  of  a yellow  hue.  Examined  by  the  microscope  by 
Dr.  Bence  Jones,  it  was  found  to  contain  a remarkably  small  quantity 
of  blood  globules ; but  there  existed  a great  number  of  large  granular 
cells,  the  microscopic  characters  of  which  did  not  identify  their  nature. 

It  is  remarkable  in  this  case,  that,  although  the  contents  of  the 
abscess  must  from  time  to  time  have  partially  emptied  themselves  into 
the  vein,  yet,  not  being  detained  in  it,  they  had  excited  little  or  no 
irritation. 


' The  posl  nwrlem  examination  was  conducted  liy  Mr.  P.  ilewelt. 
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The  mode  in  which  purulent  fluid,  when  mixed  with  circulating 
blood,  becomes  altered  in  its  characters,  also  deserves  attention. 

The  coagulating  power  of  the  blood  had  evidently  in  this  case  been 
greatly  impaired ; and  this  circumstance  can  alone  account  for  the  ready 
admission  which  the  pus  gained  to  the  circulation.  On  the  other  hand, 
how  completely  a coagulum  will  circumscribe  purulent  matter  before 
the  blood  has  lost  its  coagulating  power,  is  illustrated  by  a case  men- 
tioned by  Hunter,*  in  which  an  abscess  formed  in  the  substance  of 
the  left  ventricle  of  the  heart.  “ The  inner  wall  of  the  abscess  was 
formed,  in  this  instance,  by  a solid  coagulum  of  blood  of  an  oval  figure. 
This  coagulum  was  of  old  standing,  from  its  appearance,  and  was 
firmly  entangled  in  the  fasciculi  of  the  ventricle.” 

Experiments  illustrating  the  effects  of  the  introduction  of  substances 
into  the  blood,  which  have  afforded  a mechanical  impediment  to 
the  circulation,  have  been  but  too  frequently  repeated.  The  following 
are  among  those  performed  by  M.  Gaspard. 

Expeiument  XXI.  Half  a drachm  of  liquid  mcrcurj’,  in  half  an 
ounce  of  common  water,  was  injected  into  the  saphena  vein  of  a 
middling-sized  dog.  The  animal,  at  first,  experienced  no  inconveni- 
ence from  the  operation ; but  six  hours  afterwards  the  respiration  be- 
came embarrassed,  accompanied  by  fever,  symptoms  of  pain  in  the 
chest,  and  disinclination  for  food.  On  the  third  day  the  animal  ap- 
peared slightly  relieved,  and  the  appetite  was  returning  when  he  was 
killed,  fifty  hours  after  the  injection. 

Post-mortem  Appearances.  Nearly  the  whole  of  the  mercury  was 
found  to  have  lodged  in  the  lungs,  which  were  inflamed  in  hardened 
circumscribed  patches,  and  in  some  places  hepatised.  T.he  mercurj 
escaped  from  the  indurated  tissue  when  it  was  divided. 
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Experiment  xxii.  Twenty-two  grains  of  fluid  mercury  were  in- 
jected into  the  jugidar  vein  of  a little  dog  by  means  of  a glass  tube. 
At  the  expiration  of  some  days,  there  was  a frequent  dry  cough,  ivith 
occasional  shiverings. 

Post-mortem  Appearances.  The  mercury  was  foimd,  after  death,  in 
the  lungs,  which  were  inflamed  in  indurated  patches  in  different  parts. 

Experiment  xxiii.  Twenty-two  grains  of  mercurj' were  injected 
into  the  jugular  vein  of  a large  dog. 

Post-mortem  Appearanees.  Four  days  afterwards,  the  mercury  was 
found  detained  in  the  lungs,  in  about  thirty  inflamed  spots  of  indura- 
tion, varying  in  size  from  a pea  to  a Albert.  In  some  of  these  sup- 
puration had  commenced. 

Experiment  xxiv.  Two  drachms  of  mercury  were  introduced  into 
the  jugular  vein  of  a very  large  dog.  Six  hours  afterwards,  the  animal 
refused  his  food,  became  feverish,  and  presented  the  usual  symptoms  of 
inflammation  of  the  lungs  ; subsequently  he  appeared  better,  the  appe- 
tite returned,  and  a very  frequent  cough  was  the  only  remaining  pro- 
minent symptom.  On  the  ninth  day,  a number  of  globules  appeared 
in  the  fecal  matter,  and  continued  to  pass  till  the  thirteenth  day,  after 
which  they  disappeared.  The  animal’s  health  was  now  in  some  mea- 
sure restored,  when  he  was  killed. 

Post-mortem  Appearances.  The  lungs  were  found  much  altered 
by  inflammation,  adherent  to  the  pleura,  and  solidifled ; they  con- 
tained a great  number  of  indurated  tumours,  filled  with  pus  and 
mercury.  No  mercury  was  found  in  the  other  organs,  with  the  ex- 
ception of  a few  grains  in  the  pleura,  and  in  the  liver.  The  stomach 
and  the  intestines  contained  a considerable  quantity,  but  none  could 
be  detected  in  the  vessels  of  those  parts ; some  was,  however,  met 
with  in  the  oesophagus,  in  the  trachea,  and  in  the  bronchi.  These 
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last  also  contained  some  debris  of  the  pulmonary  tissue.  The  presence 
of  the  mercury  in  the  liver  is  attributed  by  M.  Gaspard,  in  this  case, 
to  its  having  regurgitated  from  the  right  cavity  of  the  heart  into  the 
inferior  vena  cava,  and  having  thence  gravitated  into  the  venai  cavm 
hepaticae. 

These  experiments  are  in  accordance  wth  that  of  Clayton,  who, 
having  injected  mercury  into  the  jugular  vein,  found  it  again  four 
months  afterwards  in  an  abscess  in  the  lung. 

From  all  these  cases  it  appears,  that  liquid  mercury  cannot  circulate 
in  the  living  vessels,  because  it  becomes  mechanically  stopped  in  the 
capillary  system  of  the  lungs,  where  it  impedes  the  circulation,  and 
causes  inflammation  and  suppuration.  It  has  been  asserted,  that  the 
abscesses  thus  found  differ  in  their  characters  from  secondary  ab- 
scesses, arising  from  purulent  infection.  The  difference,  however,  as 
we  shall  hereafter  see,  arises  simply  from  the  fact  of  a larger  number 
of  capillaries  being  obstructed  at  once  (in  consequence  of  the  tendency 
of  the  blood  to  coagulate)  in  the  latter  than  in  the  former  case. 

Experiments  Nos.  xvi  and  xvii,  before  recited,  show  that  where 
mercirry  is  introduced  through  one  of  the  branches  of  the*  aorta,  the 
terminal  vessels  are  affected  in  the  same  way  as  when  it  is  carried 
along  the  pulmonary  arter)\  The  first  system  of  capillaries  to  which 
the  foreign  matter  is  sent,  is  that  in  which,  and  in  which  alone,  in 
these  instances,  the  inflammatory  symptoms  are  developed. 

The  same  principle  may  be  illustrated  w'ith  regard  to  the  portal 
circulation.  If  fluid  mercury  is  injected  into  one  of  the  mesenteric 
veins,  it  is  arrested  in  its  progress  in  the  capillary  system  of  the 
liver,  where  each  globule  of  mercury  becomes  the  centre  of  a small 
patch  of  congestion,  which  terminates  in  suppuration.  In  all  the 
cases  now  mentioned,  it  certainly  does  not  appear  to  be  the  size  of 
the  globules  which  prevents  the  passage  of  the  fluid  through  the 
capillary  tubes  ; for,  even  in  the  dead  body,  these  may  be  perfectly 
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injected  with  mercury.  Another  explanation  must  therefore  be  sought 
for,  and  one  presents  itself  which  appears  to  throw  considerable  light 
upon  this  question.  If  fluid  mercur}'  be  agitated  with  recently  drawn 
blood,  it  will  have  little  effect  in  coagulating  it  en  masse,  but  some  of 
the  globules  of  the  mercury  become  very  firmly  attached  to  small 
portions  of  fibrine,  and  the  two  will  be  found  to  adhere  very  firmly 
together.  In  this  experiment,  the  fibrine  of  the  blood  is  no  doubt 
separated  to  a certain  extent  from  its  other  parts  (as  it  would  be  if 
beaten  with  a tvdg),  and  adheres  to  the  foreign  substance  with  which 
it  is  brought  in  contact.  May  we  not  suppose  that  something  of  the 
same  kind  takes  place  in  the  li\’ing  vessels, — that,  as  the  globides  of 
mercury  are  shaken  with  the  blood,  the  latter  parts  with  some  of  its 
fibrine,  which  adhering  to  the  former,  prevents  it  from  being  carried 
forward  in  the  course  of  circulation  ? 

Impalpable  powders,  when  suspended  in  water  and  introduced  into 
the  blood,  are  likewise  mechanically  arrested  by  the  first  capillary 
system  to  which  they  are  sent.  Oily  and  viscid  fluids,  as  illustrated 
in  the  following  experiments,  are  also  unable  to  pass  through  the 
minute  tubes  of  the  different  organs  of  the  body. 

Experiment  xxiv.  A full  half-oimce  of  chicken’s  fat,  refined  and 
melted,  was  injected  into  the  jugular  vein  of  a very  large  dog.  The 
animal  was  immediately  affieeted  with  extreme  dyspnoea,  faintness,  and 
prostration  of  strength,  accompanied  by  a very  slow  pulse  and  inability 
to  stand.  An  hour  afterwards,  there  were  fever,  shiverings,  s)Tnptoms 
of  pain  in  the  chest,  and  a frequent  pulse.  These  sjunptoms  con- 
tinued during  the  second  day;  and  on  the  third,  the  animal  was 
enabled  to  get  up  and  to  walk,  although  with  a verj'  unsteady  motion. 
On  the  second  day,  the  excrements  were  soft,  yellow,  pultaceous,  and 
oily ; similar  evacuations  also  occurred  on  the  fourth  day,  after  which 
they  were  not  observed.  On  the  sixth  day,  the  animal  was  convalescent. 
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K.VFER1MENT  XXV.  Soitic  mcrcurial  ointment  was  injected  two  days 
afterwards  into  the  opposite  jugular  vein  of  the  same  dog;  the  quantity 
employed  was  about  a fourth  part  of  that  used  in  the  last  experiment. 
There  was  immediate  prostration  of  strength ; the  body  was  rendered 
immoveable,  and  the  pulse  was  reduced  to  twenty-four  beats  in  the 
minute.  The  respiration  became  very  slow  and  short.  An  hour  after- 
wards, the  pulse  rose  to  thirty,  and  the  respiration  became  more  free. 
Extreme  dyspnoea,  however,  follo\ved,  and  the  animal  died  an  hour 
and  a half  after  the  injection  of  the  ointment. 

Post-mortem  Appearances.  The  lungs  were  found  inflamed  and 
hepatised  from  the  former  experiment.  The  branches  of  the  pul- 
monary artery  were  obstructed  with  a dark  concrete  fibrinous  and 
elastic  clot.  This  had  moulded  itself  to  the  branches  of  the  ])ulmonary 
artery,  and  followed  its  ramifications. 

E.xi’ekiment  XXVI.  Three  drachms  of  olive  oil,  warmed,  Avere  in- 
jected into  the  jugular  vein  of  a fox.  As  in  the  former  experiments, 
there  was  complete  loss  of  power  ; the  respiration  was  interfered  with, 
and  the  pulse  faltered.  The  animal  died  at  the  expiration  of  twenty 
minutes. 

Post-mortem  Appearances.  The  body  was  examined  four  hours 
afterwards.  Some  bloody  fluid  was  contained  in  the  bronchi ; the 
venous  system,  the  right  cavities  of  the  heart,  and  the  lungs,  M-ere 
greatly  gorged  with  blood.  The  pulmonary  tissue,  for  the  most  part, 
no  longer  crepitated  upon  pressure,  and  portions  of  it  sank  when 
placed  in  water.  Some  drops  of  oil  could  be  distinguished  exuding 
from  its  structure,  which  left  an  oily  feeling  upon  the  fingers. 

A considerable  differeAce  of  opinion  appears  to  have  existed  respect- 
ing the  effect  of  the  introduction  of  milk  into  the  veins.  Hunter  found 
that  the  injection  of  millt  into  the  veins  of  a dog  proved  fatal ; while  M. 
Gaspard  affirms  that  as  much  as  six  drachms  may  be  made  to  pass  into 
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the  circulation,  without  in  any  way  interfering  with  the  animal  functions. 
In  trying  the  effect  of  milk  upon  recently- drawn  blood,  I find  that,  if 
the  milk  is  fresh,  it  tends  to  retard  the  coagulation  of  the  blood ; but 
if  it  is  sour,  it  promotes  it  in  a very  marked  degree.  It  is  not  impro- 
bable, that  this  circumstance  may  account  for  the  different  effects  which 
have  been  observed  by  different  physiologists  upon  this  point,  and 
may  reconcile  the  discordant  evidence  which  they  have  left  us. 


Experi.ment  x.xvii.  a grain  and  a half  of  corrosive  sublimate, 
dissolved  in  water,  were  injected  into  the  veins  of  a middling-sized 
bitch.  This  was  followed  by  a kind  of  dysenterj^,  and  vomiting  of 
sanious  jelly-like  matter.  From  time  to  time,  there  was  great  increase 
in  the  secretion  of  saliva ; symptoms  of  inffammation  of  the  lungs 
supervened,  and  death  occurred  three  days  afterwards. 

Post-mortem  Appearances.  On  opening  the  body,  the  rectum  was 
fovmd  much  inffamed,  the  liver  dark-coloured,  and  the  gall-bladder 
full  of  thick  ^’iscid  black  bile.  The  lungs  were  studded  with  a num- 
ber of  little  abscesses,  separated  from  each  other  by  nearly  healthy 
pulmonary  tissue. 


Experiment  xxviii.  A grain  of  corrosive  sublimate  introduced 
into  the  jugular  vein  was  soon  followed  by  increased  secretion  of 
saliva,  dyspnoea,  and  symptoms  of  inffammation  of  the  lungs.  Death 
occurred  on  the  fourth  day. 

Post-mortem  Appearances.  Scattered  through  the  lungs  were  found 
very  dark  tumours,  varying  in  size  from  a pea  to  a filbert.  Some  of 
these  were  inflamed,  some  had  suppurated,  while  others  were  gan- 
grenous. The  liver  was  dark,  and  soft  in  structure;  the  gall-bladder 
full  of  black,  thick,  and  viscid  bile. 

In  repeating  this  experiment  with  five  grains  of  the  salt,  dissolved 
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in  an  ounce  and  of  half  a distilled  water,  the  animal  died  in  a few 
seconds. 

In  these  last  experiments,  we  find  that  the  foreign  matter  is  not 
eonfined  in  its  influence  to  the  first  .system  of  capillaries  to  which  it  is 
conveyed.  There  is  a disposition  manifested  to  expend  its  morbid 
action  on  the  liver  and  the  mucous  membrane  of  the  intestines — a 
disposition  which  we  shall  find  still  farther  developed  in  the  fourth 
class  of  cases  above  mentioned. 

III.  Since  the  time  of  Ambroise  Pare,  different  surgeons  have,  with 
greater  or  less  accuracy,  described  the  abscesses  which  form  in  the 
lungs  and  liver  after  injuries  to  other  parts.  These  abscesses  were 
observed  to  be  peculiar,  in  the  sudden  and  unexpected  manner  in  which 
they  make  their  appearance,  and  also  in  the  circumstance  of  several  of 
them  forming  at  the  same  time,  leaving  the  intervening  structure  of 
the  organ  in  its  natural  condition.  The  want  of  knowledge  of  the  real 
way  in  which  they  originate,  was  veiled  by  ascribing  their  formation  to 
“ sjTnpathctic  action”,  “metastasis”,  “constitutional  irritation”,  etc. 
Rut  as  such  words  have  been  used  without  any  distinct  meaning,  their 
place  might,  perhaps,  be  advantageously  supplied  by  the  term  “ trans- 
lation”, employed  to  indicate  that  the  matcries  morhi  is  transferred 
from  one  part  of  the  body  to  another,  in  the  manner  and  under  the 
circumstances  which  have  been  already  pointed  out. 

John  Hunter  was  the  first,  in  modem  times,  to  study  the  actual  con- 
ditions under  which  abscesses  formed  in  veins.‘  His  observations 
proved  that  the  internal  coats  of  veins,  like  the  internal  surfaces  of 
serous  caHties,  might  become  the  seat  of  inflammation,  and  that  such 
inflammation  might  terminate  in  suppuration.  “ From  attentive  ex- 
amination of  abscesses  of  the  lungs,  he  found  many  appearances  which 


• Medical  and  IMiilnsnpliical  Coinmontarics  by  a Society  in  Edinbnr(rb,  vol.  hi. 


INFLAMMATION  OF  THE  VEINS. 


13 


served  to  eonfirm  this  supposition.  He  often  observed  the  intemaf 
surface  of  veins  leading  from  such  abscesses,  not  only  in  an  inflamed 
state,  but,  in  many  places,  suppurated ; and  he  could  even  distinctly 
trace  the  progress  and  termination  both  of  the  inflammation  and  sup- 
puration.” 

It  is  not  a little  remarkable,  that  Hunter,  having  so  closely  traced 
the  progress  of  inflammation  of  the  larger  veins  in  the  extremities,  and 
also  of  the  smaller  veins  in  the  lungs,  should  have  failed  to  recognise 
the  relation  which  these  so  frequently  have  to  each  other.  Almost  all 
pathologists  who  have  written  upon  inflammation  of  the  veins,  have,  in 
fact,  taken  for  granted,  that  the  injurious  consequences  produced  were 
necessarily  transmitted  by  continuity  of  surface.  It  was  therefore 
natural  enough,  that  the  investigation  of  the  effects  of  inflammation  of 
the  veins  should  terminate  with  the  appearances  of  irritation  of  their 
lining  membrane ; and  as  these  could  rarely  he  traced  in  the  direction 
of  the  circulation  so  far  as  the  heart,  and  never  beyond  it,  the  con- 
sideration of  the  disease  naturally  terminated  at  this  point. 

In  the  dissections  which  Hunter  made,  he  usually  found  the  ab- 
scesses which  had  formed  in  the  course  of  the  veins  accurately  circum- 
scribed, being  separated  from  the  fluid  blood  by  Arm  coagula.  He, 
however,  showed,  in  a preparation  still  preserved  in  the  College  of 
Surgeons,  that  the  coagulum  might  be  absent  upon  one  side,  and  then, 
he  conceived,  the  pundent  secretion  might  become  mixed  with  the 
blood.  What  the  circumstances  were  which  determined  the  form- 
ation of  coagula  in  one  case,  and  not  in  another,  Mr.  Hunter  did  not 
attempt  to  define  ; but  the  foUomng  case  which  he  has  left  on  record, 
leaves  no  doubt  with  regard  to  his  having  duly  appreciated  the  im- 
portant office  which  they  perform. 

Case  xlii.  A man  was  taken  into  St.  George’s  Hospital  with  an 
inflammation  of  the  arm,  in  consequence  of  having  been  bled  in  the 
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basilic  vein,  lie  died  suddenly  at  the  expiration  of  eight  days.  Upon 
examination,  the  vein  was  found  inflamed  j the  inflammation  extended 
from  the  puncture  which  had  been  made  by  the  lancet  as  high  as  the 
axilla  ; it  went  also  some  way  down  below  the  puncture.  The  orifice 
where  the  lancet  had  been  introduced  was  yet  open,  and  a probe  could 
easily  be  made  to  pass  through  it.  The  coats  of  the  vein  were  much 
thickened,  and  even  the  coats  of  the  artery  were  affected  in  conse- 
quence of  its  vicinity  to  the  diseased  part.  About  the  middle  of  the 
arm  the  vein  had  suppurated,  and  was  divided  by  the  abscess  into  two. 
Lach  extremity,  like  the  internal  surface  of  the  abscess,  was  irregular 
and  jagged.  From  the  cavity  of  the  abscess  there  teas  a free  passaye 
into  the  axillary  vein.  The  eause  of  the  patient’s  death  was  attributed 
to  some  accidental  change  in  the  position  of  the  arm,  by  which  the 
purulent  matter  was  mixed  with  the  refluent  blood,  and  immediately 
carried  to  the  heart. 

In  the  dissection  of  horses  which  had  died  after  bleeding,  Mr.  Hunter 
had  traced  the  inflammation  to  the  heart.  To  this  ho  attributed  the 
death ; thereby  giving  origin  to  the  notion,  above  referred  to,  that 
the  fatal  symptoms  arose  from  the  extension  of  inflammation  in  a 
continuous  and  uninterrupted  manner  along  the  lining  membrane  of 
the  vessels.  In  dissenting  from  this  opinion,  which  has  been  followed 
by  the  very  great  majority  of  subsequent  writers,  it  is  necessary  to 
remark,  that  in  some  of  the  most  rapidly  fatal  instances,  the  inflamma- 
tion has  not  extended  far  along  the  veins ; and  Mr.  Arnott  has,  by  a 
very  careful  collection  of  cases,  clearly  shown  that  it  by  no  means 
generally  extends  to  the  heart. 

It  appears  to  be  a most  important  fact  in  connexion  with  the  patho- 
logy of  this  disease,  that  wherever  a coagulum  is  found  to  have  occu- 
pied a vein  for  any  length  of  time,  there  the  coats  of  the  vessel  will  be 
found  thickened ; but  that,  on  the  contrary,  no  change  will  be  found 
to  have  taken  place  where  the  circulation  has  remained  unobstructed. 
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In  examining  the  veins  of  those  M'ho  die  of  phlebitis,  it  is  not  at  all 
uncommon  to  see  such  portions  of  them  as  have  been  blocked  up 
with  coagula,  thickened  by  adhesive  inflammation,  while  intermediate 
portions  (which  have  contained  no  coagula,  or  where  these  have  been 
only  recently  formed)  remain  in  their  natural  condition.  Specimens 
illustrating  this  point  may  be  seen  among  Dr.  R.  Lee’s  preparations  in 
the  museum  of  St.  George’s  Hospital ; and  the  evidence  which  they 
afford  is  not  the  less  satisfactory  from  the  dissections  having  been 
made  to  confirm  other  and  different  opinions. 

It  must  be  evident,  in  such  cases,  that  it  is  the  stagnation  of  the 
vitiated  blood  in  contact  with  the  lining  membrane  of  the  vein,  which 
produces  the  inflammation ; and  we  submit,  that  it  matters  not  at  what 
intervals  such  stagnation  may  take  place.  The  essential  characters  of 
the  disease  are  the  same,  whether  the  poisoned  blood  coagulates 
through  the  whole  of  a vein,  or  in  its  different  parts ; whether  in  the 
vessel  in  which  the  vitiated  secretion  is  first  formed,  or  in  some  distant 
system  of  capillaries.  It  is,  in  fact,  the  poisoned  condition  of  the 
blood,  and  not  the  extension  of  the  inflammation  to  any  particular 
part,  Avhich  gives  rise  to  the  severe  constitutional  symptoms.  The 
inflammation  which  is  set  up  in  internal  organs,  after  bleeding,  thus 
appears  to  have  the  same  essential  characters  as  that  which  affects  the 
vein  originally  Avounded.  The  disease  is  merely  translated  from  one 
part  of  the  venous  system  to  another ; and  Ave  have,  thus,  no  difficulty 
in  accounting  for  the  multiform  character  of  the  secondary  affections,  of 
which,  otherAvise,  it  Avould  be  difficult  to  offer  any  rational  explanation. 

It  is  important,  in  the  elucidation  of  the  sjTnptoms  of  this  disease, 
that  Ave  distinguish  betAveen  the  coagula  formed  in  veins  by  vitiated 
and  by  healthy  blood.  The  former  Avill  irritate  and  inflame  the 
coats  of  the  veins ; Avhile  the  latter  forms  the  most  efficient  barrier 
against  the  extension  of  the  inflammation.  In  examining  the  veins  of 
those  Avho  have  ilied  of  phlebitis,  it  Avill  sometimes  happen  that  the 
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lining  membrane  will  appear  “ blood  stained”.  This  may  occur  either 
with  or  without  any  thickening  of  the  coats  of  the  vessel.  It  is  not 
difficult  to  account  for  this  appearance  when  a coagulum  has  remained 
in  contact  with  the  discoloured  membrane ; but  it  is  occasionally  ob- 
served where  no  coagulum  is  found  upon  dissection.  It  is  extremely 
probable,  in  such  cases,  that  the  appearance  is  still  due  to  a coagulum 
of  blood  having  for  some  time  occupied  the  vessel,  and  having  subse- 
([ucntly  been  removed,  either  by  the  natural  force  of  the  circulation, 
or  by  accidental  causes. 

The  following  case  from  the  Hunterian  MSS.  (Cases  and  Dissections) 
may  illustrate  this  point : 

Case  xliii.  Mr. received  a blow  on  the  right  side  of  the 

face,  which  stunned  him,  but  from  the  immediate  effects  of  which  he 
soon  recovered.  He  was  bled ; but  the  wound  in  the  arm  opened, 
and  he  bled  again.  An  inflammation  came  on  in  the  arm,  which  was 
very  severe ; and  a suppuration  at  the  orifice  took  place.  He  was 
taken  with  stupor,  sleepiness,  and  sickness  at  the  stomach.  It  w'as, 
at  the  time,  doubted  whether  these  symptoms  depended  upon  the  blow 
he  had  received,  or  upon  the  inflammation  of  the  arm.  He  continued 
in  much  the  same  state  until  the  twelfth  day,  w'hcn  he  was  seized  with 
a most  violent  shivering  fit.  He  became  as  cold  as  possible,  subse- 
quently hot,  and  then  covered  by  a profuse  perspiration.  He  remained 
all  day  ver)'  low  and  debilitated,  and  his  arm  had  less  of  the  florid  red 
colour  than  previously.  On  the  fifteenth  day  he  became,  in  some 
degree,  comatose,  lost  the  power  of  speech,  and  died  a day  or  two 
afterwards. 

The  preparation  of  the  veins  taken  from  this  case,  and  preserved  in 
the  College,  shows  the  cephalic  distended  through  nearly  its  whole 
course  by  a firm  clot.  This,  at  the  upper  part,  becomes  smaller,  and 
tapers  to  a narrow  flat  band,  which  adheres  firmly,  by  one  of  its  sur- 
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faces,  to  the  adjacent  wall  of  the  vein.  The  walls  of  the  vein  at  this 
and  at  the  lower  part,  appear  healthy ; but,  in  the  intermediate  portion, 
they  are  thick  and  tough.  The  median-cephalic  and  median-basilic 
veins,  and  the  lower  part  of  the  basilic  vein,  are  similarly  filled  with 
firm  round  clots.  The  upper  part  of  the  basilic  vein  is  pervious  ; but  its 
inner  coat  is  discoloured,  being  blood- stahied.  An  attentive  examina- 
tion of  this  preparation  will,  I believe,  leave  little  doubt  that  the  dis- 
coloration must  have  been  produced  by  the  contact  of  a coagulum, 
which,  for  a certain  time,  occupied  the  cavity  of  the  vessel ; and  it  is 
not  improbable  that  the  period  of  its  dissolution,  and  its  removal  into 
the  circulation,  was  marked  by  the  grave  accession  of  constitutional 
sjTnptoms,  which  manifested  themselves  on  the  twelfth  day. 

The  intensity  of  the  local  and  constitutional  symptoms  may  not  un- 
frequently  bear  an  inverse  proportion  to  each  other.  In  the  case  just 
mentioned,  the  inflammation  of  the  arm  became  less  apparent  at  the  very 
time  that  the  really  serious  symptoms  first  appeared ; and,  on  the  other 
hand,  the  following  case  will  show  that  the  constitution  may  remain 
comparatively  unaffected,  even  in  the  severest  cases  of  local  phlebitis. 


Case  xliv.  Thomas  Baker,  a powerful  man,  of  irregular  and  in- 
temperate habits,  was  bled  in  the  left  arm,  on  the  28th  of  March  1851, 
having,  a few  hours  previously,  been  thro^vn  from  a horse.  He  had 
been  stunned  at  the  time  of  the  accident,  had  broken  his  collar-bone 
of  the  right  side,  and  sustained  other  injuries  about  the  head  and 
chest.  On  the  7th  of  April,  the  wound  made  in  bleeding,  shewed  a 
disposition  to  suppurate ; a pad  was,  at  this  time,  placed  upon  the 
vein,  above  the  woimd,  and  retained  in  position  by  a moderately  tight 
bandage.  The  inflammation  about  the  orifice  now  subsided,  the  wound 
healed,  and  no  further  attention  was,  for  the  time,  paid  to  it.  Ten 
days  after  this,  the  bandage  from  his  arm  having  been  removed,  he 
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got  upon  horseback.  As  the  right  arm  was  still  disablcfl,  from  the 
fracture  of  the  collar-bone,  he  was  obliged  to  use  the  arm  in  which  he 
had  been  bled,  freely.  On  returning  home,  he  complained  that  his  ride 
had  “ shaken”  him. 

On  the  evening  of  the  19th,  a shaqi  jiricking  and  smarting  sensation 
Avas  experienced  about  the  upper  and  inner  part  of  the  arm.  He  felt 
uncomfortably  Avarm,  and,  of  his  own  accord,  loosened  the  bandages 
that  Avere  about  his  shoulders.  On  the  22nd,  a viA-id  red  patch  of 
inflammation,  the  size  of  the  palm  of  the  hand,  had  formed  upon  the 
upper  and  inner  part  of  the  ann.  This  was  of  a bright  red  colour, 
becoming  Avhite  for  a moment  upon  pressure.  Its  outline  was,  in  some 
parts,  tolerably  Avell  defined ; but,  in  others,  it  faded  gradually  into 
the  colour  of  the  surrounding  parts.  The  inflamed  part  Avas  verj'  hot 
to  the  touch,  and  exquisitely  painful  upon  pressure.  The  pulse  AA'as 
quick  and  full,  but  not  hard ; the  skin  hot,  but  not  dry ; the  tongue 
coated  with  a yelloAvish  broAvn  fur,  Avhich  Avas  not  unusual  Avith  him ; 
and  the  boAvcls  had  been  freely  opened  by  medicine.  The  cicatrix  of 
the  Avound  made  in  bleeding,  appeared  perfectly  Avell  healed,  and 
shoAved  no  signs  of  irritation.  A pad  Avas  carefully  adjusted,  so  as  to 
make  slight  pressure  over  the  upper  part  of  the  basilic  vein ; its  loAvcr 
border  corresponded  A\dth  the  termination  of  the  rfedness  in  the  arm. 
He  Avas  ordered  bark,  Avith  some  liquor  ammonm  acetatis. 

During  the  tAVO  folloAAdng  days,  the  inflammation  extended  doAAiiAvards, 
in  the  course  of  the  vessels,  and  indicated  some  disposition  to  spread  to 
the  back  of  the  arm.  He  noAv  continued  the  bark  alone.  On  the  25th, 
the  redness  had  extended  beloAv  the  elboAv ; several  large  A’esicles  had 
formed  upon  the  arm,  principally  in  the  direction  of  the  basilic  vein ; 
the  cicatrix  at  the  bend  of  the  elbow  discharged  some  dark  coloured 
matter, — its  edges  Averc  tumid  and  everted ; the  Avholc  of  the  inflamed 
parts  Avcrc  exquisitely  sensitive  ; pulse  108,  compressible  ; he  had  some 
comfortable  sleep.  From  this  period,  the  inflammation  gradually 


INFLA.MMATIO^'  OF  THE  VEINS. 


19 


spread,  involving  the  whole  of  the  arm ; the  skin  lost  its  bright  red 
character,  and  became  more  livid,  and  abscesses  formed  slowly  in  suc- 
cession, in  every  part.  The  inflammation,  which  spread  so  extensively 
in  other  directions,  never  encroached  upon  the  situation  of  the  pad, 
which  had  been  placed  over  the  upper  part  of  the  basilic  vein.  At  the 
time  when  the  inflammation  was  most  intense,  the  patient  became 
delirious  for  three  or  four  nights ; but  this  probably  depended  upon  his 
ha^’ing  been  denied  his  usual  quantity  of  stimulus.  With  this  excep- 
tion, there  occurred  no  sjmptoms  to  indicate  that  any  vitiated  fluid 
had  entered  the  circulation.  In  this  case  no  shivering  occurred,  either 
at  its  commencement,  or  at  any  other  period ; thus  afibrding  a strong 
contrast  to  the  case  last  mentioned. 

The  extent  to  which  the  blood  may  coagulate  in  the  Imng  body,  in 
similar  cases,  is  remarkable.  When  the  whole  diameter  of  a vein  is 
obstructed  at  any  one  point,  a mechanical  impediment  is  necessarily 
aflbrded  to  the  circulation  in  the  smaller  veins  which  supply  it.  The 
blood,  then,  is  placed  under  circumstances  favourable  to  coagulation 
in  them  also,  and  the  same  disposition  is  induced  in  them  as  in  the 
larger  vessels.  The  obstruction  thus  produced  in  veins  will  account 
for  the  tendency  evinced,  in  some  cases,  for  the  inflammation  to 
spread  in  a direction  contrary  to  the  natural  course  of  the  circulation ; 
whereas,  if  the  obstruction  be  only  partial,  it  will  follow  the  course  of 
the  blood.  It  is  evident  that,  under  these  circumstances,  it  may  become 
an  important  object  in  the  treatment  to  place  a limb  under  those 
conditions  which  may  faAour  the  formation  of  a coagulum  in  the 
aftected  vein.  The  local  inflammation  may,  by  this  means,  be  in- 
creased ; but  the  constitutional  affection  is  prevented.  However  severe 
the  local  sjTnptoms  may  be,  if  there  be  fibrine  enough  in  the  blood  to 
form  a coagulum,  and  seal  the  vessel,  the  patient  is  comparatively 
safe.  This  observation  applies  with  even  greater  force  to  cases  of 
open  or  divided  veins ; such  as  present  themselves  after  childbirth. 


20 


INFLAMMATION  OF  TIIK  VKINS. 


on  the  inner  surface  of  the  uterus ; or,  after  amputation,  on  the  sup- 
purating surfaces  of  stumps. 

IV.  The  difference  between  the  effects  produced  by  the  introduction 
of  foreign  substances  into  the  blood,  when  they  are  retained  in  the 
first  system  of  capillaries  to  which  they  are  conveyed,  and  those  which 
result  when  they  are  allowed  to  circulate  with  the  blood,  is  strikingly 
illustrated  by  the  following  experiments. 

Experiment  xxix.  Fifteen  grains  of  crystallized  acetate  of  lead, 
dissolved  without  decomposition  in  rain  water,  were  injected  (a  third 
part  at  a time)  into  the  crural  artery  of  a large  dog.  Each  injection 
caused  very  great  pain.  The  limb,  after  the  operation,  became  com- 
pletely paralytic,  relaxed,  and  cold.  The  pulse  and  respiration  were 
frequent,  and  there  was  a good  deal  of  thirst.  In  the  evening,  the 
limb  had  swollen,  but  did  not  in  the  least  recover  its  heat,  its  sensi- 
bility, nor  its  motion.  The  pain  continued  unabated.  The  animal 
died  twelve  hours  after  the  experiment. 

Post-mortem  Appearances.  AU  the  organs  in  the  interior  of  the 
body  were  healthy  ; but  the  limb  was  much  swollen,  emphysematous, 
and  infiltrated  with  reddish  scrum.  The  muscles  had  become  of  a 
pulpy  consistence,  and  of  a reddish-black  colour.  ITie  lighter  structures 
had  assumed  a violet  colour ; and  the  whole  limb  had  the  appearance 
of  having  been  affected  with  gangrenous  inflammation. 

Experiment  xxx.  Four  grains  of  tartar  emetic,  dissolved  in  an 
ounce  of  water,  were  injected  into  the  crural  artery  of  a large  dog. 
Some  pain  was  apparently  experienced  during  this  operation ; and  the 
animal  subsequently  walked  a little  lame  upon  the  affected  leg.  From 
the  time  of  the  operation,  all  food  was  refused ; and  violent  retching 
and  vomiting  came  on  at  the  expiration  of  a quarter  of  an  hour.  Much 
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discomfort  and  restlessness  were  now  apparent.  The  pulse  was  small 
and  feverish ; but  the  limb,  when  handled,  in  no . wise  appeared  pre- 
tematurally  sensible  (affording  in  this  respect  a strong  contrast  with 
the  limb  in  the  experiment  last  mentioned).  An  hour  and  a quarter 
after  the  operation,  a kind  of  diarrhoea  came  on,  accompanied  by  a 
repetition  of  the  vomiting.  These  symptoms  recurred  occasionally 
until  about  three  hours  after  the  injection  of  the  fluid,  when  the 
animal  died. 

Post-mortem  Appearances.  The  limb  upon  which  the  experiment 
had  been  performed  presented  nothing  unusual.  The  peritoneum  was 
slightly  injected,  and  contained  some  reddish  serum.  The  stomach 
also  was  slightly  injected,  but  only  at  its  pyloric  extremity.  The 
mucous  membrane  of  the  duodenum  throughout  was  livid,  of  the 
colour  of  the  lees  of  red  wine.  This  appearance  was  continued  into 
the  jejunum;  but  the  other  portions  of  the  alimentary  canal  were 
apparently  healthy.  'The  liver  was  congested,  and  mottled  upon  its 
convex  surface.  In  some  situations  its  structure  was  so  altered  in 
consistence,  as  to  break  down  upon  very  slight  pressure.  The  gall- 
bladder was  healthy,  and  full  of  bile,  which  was  neither  thick  nor 
dark  coloured.  The  lungs  were  studded  here  and  there  with  a con- 
siderable number  of  petechial  spots,  or  small  black  patches. 

Direct  experiment,  in  these  instances,  affords  us  the  same  informa- 
tion which  we  obtain  from  the  more  lengthened  observation  of  cases  as 
they  occur  in  practice ; viz.  that  foreign  substances,  when  introduced 
into  the  blood,  in  some  cases  being  retained  in  the  part,  expend  their 
influence  in  producing  a local,  although  perhaps  a most  severe,  dis- 
ease ; while  in  other  instances,  circulating  more  freely  with  the  blood, 
they  leave  no  trace  of  their  entrance  into  the  system,  but  produce  a 
strictly  constitutional  afi'ection. 

The  diseases  which  we  have  now  to  consider,  belong  principally  to 
the  last-mentioned  class.  It  must,  however,  be  remembered,  that  the 
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two  sets  of  symptoms  continually  present  themselves,  in  every  shade 
of  intensity,  in  the  same  case ; and  that  infected  blood,  which  at  one 
period  of  the  disease  goes  the  round  of  the  circulation,  may  at  another 
be  arrested  in  some  system  of  capillaries,  and  give  rise  to  an  apparently 
local  disease. 


Experiment  xxxi.  An  ounce  of  fluid,  resulting  from  the  ferment- 
ation of  some  leaves  of  beet-root,  in  about  an  equal  quantity  of  water, 
was  injected  into  the  jugular  vein  of  a very  little  dog.  At  the  expira- 
tion of  an  hour,  the  animal  vomited.  This  was  followed  by  evacua- 
tions of  the  bowels,  at  first  of  moderate  consistence,  but  subsequently 
li(piid,  and  consisting  chiefly  of  mucus.  Symptoms  of  dysentery  now 
made  their  appearance.  There  was  pain  in  the  stomach  upon  pres- 
sure, difficulty  of  breathing,  and  expression  of  much  uneasiness. 
Three  hours  after  the  injection,'  there  were  complete  prostration  of 
strength,  inability  to  walk,  or  even  to  stand,  and  fresh  evacuations  of 
gelatinous  mucus,  tinged  with  blood.  These  symptoms  were  followed 
by  renewed  vomiting  of  glairy  bilious  fluid,  and  discharge  of  mine.  The 
fluid  evacuations  from  the  bowels  were  now  repeated  upwards  of  five 
times,  and  were  very  fetid,  tinged  with  blood,  and  black  as  if  mixed 
with  soot.  Under  the  persistence  of  these  symptoms,  the  strength 
became  greatly  impaired.  The  animal  was  affected  with  convulsive 
twitchings  of  the  muscles,  and  died  eleven  hours  after  the  injection. 

Post-mortem  Appearances.  The  body  was  opened  while  yet  warm. 
The  lungs  were  found  somewhat  dark  and  congested,  but  free  from 
inflammation  or  petechise.  The  intestinal  canal,  from  the  pylorus  to 
the  anus,  was  covered  with  a muco-sanguineous  fluid,  resembling  the 
lees  of  red  wine.  The  mucous  membrane  of  the  intestine  was,  how- 
ever, evei7where  healthy,  except  in  the  duodenum,  the  commence- 
ment of  the  jejunum,  and  the  rectum.  In  these  situations  it  was  of  a 
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violet  red  colour,  and  bore  marks  of  having  been  inflamed  in  longi- 
tudinal ridges. 

Expehiment  xxxii.  Some  beef  and  blood  were  allowed  to  de- 
compose in  water,  at  a temperature  of  about  80  Fahr.  Five  ounces  of 
this  fluid,  which  was  quite  putrid,  were  injected  in  divided  quantities 
into  the  peritoneal  ca^ity  of  a small  dog.  After  the  experiment,  there 
was  prostration  of  strength,  vomiting,  discharge  of  faeces  with  tenes- 
mus, and  increased  sensibility  of  the  stomach.  At  the  expiration  of 
an  hour,  the  vomiting  and  evacuations,  consisting  of  gelatinous  mucus, 
recurred  several  times.  The  animal  died  nine  hours  after  the  operation. 

Post-mortem  Appearances.  About  a pint  and  a half  of  bloody  serum 
was  foimd  in  the  peritoneal  cavitj’.  This  was  without  smell,  and  of 
the  colour  of  the  lees  of  wine.  The  peritoneum  was  inflamed,  of  a 
violet  red  colour,  and  presented  everywhere  patches  of  ecchymosis  or 
congestion.  The  inflammation  appeared  to  have  been  very  great,  and 
was  accompanied  by  the  formation  of  dark  patches  along  the  course  of 
the  vessels  contained  in  the  mesentery.  Discolorations  were  also 
found  at  the  attached  margin  of  the  intestine.  The  whole  of  the 
mucous  membrane  of  thaintestinal  canal,  from  the  stomach  to  the  anus, 
was  highly  inflamed,  and  of  a deep  red,  violet,  or  black  colour.  The 
folds  of  mucous  membrane  which  projected  into  the  cavity  of  the  in- 
testine were  most  discoloured ; and  in  the  stomach,  these  were  the  only 
parts  inflamed.  A glutinous  but  not  bloody  mucus  was  contained  in 
the  intestines.  The  muscular  layer  appeared  in  no  way  to  have  par- 
ticipated in  the  afiection.  The  bladder  was  empty  and  contracted ; 
it  was  inflamed  on  its  peritoneal  surface,  but  of  its  natural  appearance 
within.  The  left  pleura  contained  some  bloody  serum.  The  spleen 
and  the  lungs  were  studded  with  patches  of  congestion; 

Experiment  xxxiii.  The  last  experiment  was  repeated  on  a 
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large  dog.  Two  ounces  and  a half  of  fluid,  obtained  from  putrid  beef, 
not  so  thick  or  fetid  as  in  the  preceding  case,  were  thrown  into  the 
peritoneal  cavity.  Very  great  pain  was  immediately  produced.  This 
was  followed  by  prostration  of  strength,  aversion  to  food,  fever  without 
vomiting,  alvine  evacuations,  and  death  at  the  end  of  ten  hours. 

Post-mortem  Appearances.  About  two  pints  of  bloody  serum  were 
found  in  the  peritoneal  cavity.  The  peritoneum  itself  was  excessively 
inflamed,  of  a violet  red  colour,  studded  with  black  patches,  and  pre- 
senting here  and  there  inflammatory  adhesions  and  exudations.  The 
bladder  was  of  a deep  red  colour  externally,  but  quite  of  its  natural 
appearance  within.  The  intestines  were  inflamed  on  their  peritoneal 
surface,  but  still  more  so  internally.  The  mucous  membrane,  from 
the  pylorus  to  the  anus,  was  thickened,  of  the  colour  of  the  lees  of 
wine,  and  coated  with  mucus.  Even  those  portions  of  the  intestines 
which  (in  consequence  of  having  been  protected  from  the  contact  of 
the  morbid  fluid)  were  not  inflamed  on  their  serous  surface,  were 
nevertheless  affected  internally. 

The  general  result  of  the  presence  of  putrid  fluids  in  the  system, 
whether  introduced  directly  into  the  circulation,  or  by  absorption  from 
serous  surfaces,  is,  as  e\dnced  in  the  foregoing  cases,  to  produce  a 
remarkable  affection,  peculiarly  characterised  by  congestion  of  the 
mucous  membrane  of  the  intestines.  The  evacuations  that  accom- 
pany this  condition,  are  evidently  an  effort  of  nature  to  relieve  the 
system  from  the  vitiated  fluids  which  have  entered  the  circulation ; 
and  it  is  not  a little  remarkable,  that  the  mucous  membrane  of  the 
intestines  should  in  these  cases  be  exclusively  affected.  The  appear- 
ances produced  may  be  distinguished  from  the  results  of  common 
inflammation,  in  that  no  thickening  or  shrinking  of  the  tissues  is  pro- 
duced ; but  they  are  swollen,  congested,  and  blood-stained,  either  in 
petechial  spots,  in  larger  patches,  or  over  a continuous  surface.  The 
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discharge  from  the  intestines,  in  such  cases,  consists  chiefly  of  mucus ; 
but  this  may  sometimes  be  accompanied  by  a kind  of  passive  haemor- 
rhage, and  occasionally  the  secretion  may  assume  a puriform  character, 
without  any  abrasion  of  the  mucous  lining  of  the  canal. 

We  can  readily  understand,  under  these  circumstances,  that  the 
appearances  and  sjTnptoms  which,  a few  years  ago,  were  so  often  ob- 
served and  described  as  forming  a separate  disease,  under  the  name 
of  gastro-enteritis,  may  frequently  have  been  only  secondary  results 
produced  by  an  unhealthy  condition  of  the  blood. 

When  the  actions  produced  by  the  introduction  of  putrid  fluids  into 
the  body  are  fuUy  developed,  all  the  indications  of  putrefaction  may 
take  place  even  in  the  living  body.  Not  only  the  fluids,  but  the  so- 
called  solids,  pass  rapidly  into  decomposition  ; and  the  former  would 
appear,  in  addition  to -being  extremely  liable  to  decompose  themselves, 
to  have  the  property,  under  certain  circumstances,  of  infecting  other 
parts,  and  even  other  healthy  bodies.  Thus,  we  read,  that  during  the 
plague  of  Marseilles,  the  bile  taken  from  those  who  had  died  of  the 
disease,  uniformly  produced  death  when  injected  into  the  veins  of  dogs. 

After  a putrid  element  ha§  been  introduced  into  the  system,  the 
blood  is  e\ddently  altered  in  composition.  It  becomes  black,  viscid, 
and,  in  a great  measure,  deprived  of  its  flbrine.  After  death,  it  is 
found  fluid,  of  a very  dark  colour,  and  not  unfrequently  mixed  with  gas. 

It  might  be,  and,  perhaps,  generally  is  supposed,  that  putrid  fluids 
mixed  with  the  blood  have  the  pow'er  of  preventing  its  coagulation. 
The  experiments  w'hich  I have  performed  on  this  subject  have,  how- 
ever, led  me  to  an  opposite  conclusion.  I have  found  that  the  addition 
of  putrid  fluids  to  healthy  blood,  recently  dra^vn,  decidedly  promotes 
this  action.  It  is  nevertheless  true,  that  whenever  there  is  manifested  a 
tendency  in  the  body  to  decomposition,  the  blood  will  be  found  to  have 
lost  its  pow'er  of  coagulation ; but  this  effect  arises  from  the  continued 
circulation  of  vitiated  fluid  wdth  the  blood,  and  is  not  the  immediate 

E 


26 


INFLAMMATION  OF  THE  VEINS. 


result  of  their  admixture.  It  is  probable,  in  this  as  in  the  former 
classes  of  cases,  that  the  foreign  substance  gradually  abstracts  the 
fibrine  of  the  blood,  giving  rise  to  small  petechial  spots,  or  small 
patches  of  congestion  in  different  parts ; and  whatever  may  be  the 
coagulating  power  of  the  blood  when  the  putrid  element  is  first  intro- 
duced, it  rapidly  becomes  impaired,  or  altogether  lost. 

Of  all  the  substances  with  which  the  experiments  have  been  tried, 
none  possesses  the  power  of  coagulating  blood  so  rapidly,  and  so  com- 
pletely, as  pus.  To  this  fact  we  attribute  the  formation  of  the  larger 
patches  of  congestion  found  in  internal  organs  when  pus  has  accident  - 
ally entered  the  circulation ; and  with  the  more  feeble  influence  of 
putrid  fluids,  or  of  mercury,  we  naturally  associate  the  formation  of 
the  smaller  and  more  circumscribed  congestions,  in  the  experiments 
which  have  been  detailed. 

Two  principal  indications  arise  from  the  physiological  analysis  of 
these  affections.  First,  in  phlebitis,  strictly  so  called,  there  may  be, 
and  generally  is,  a twofold  disease,  namely,  a local  inflammation,  and 
a constitutional  infection.  These,  although  they  occur  together,  give 
rise  to  very  different  symptoms,  and  may  require  very  different  plans 
of  treatment.  It  may  even  be  strictly  in  accordance  with  the  soundest 
principles  of  pathology,  to  use  remedies  to  subdue  the  violence  of  the 
local  inflammation,  at  the  same  time  that  tonics  are  administered  to 
support  the  general  strength  of  the  system.  Secondly,  we  learn,  by 
direct  experiment,  that  where  a putrid  element  is  introduced  into  the 
circulation,  the  mucous  membrane  of  the  intestines  and  the  liver  are 
the  principal  channels  by  means  of  which  the  elimination  of  the  morbid 
matter  is  attempted.  The  functions  of  the  intestines  would  appear  to 
fit  them  in  a peculiar  manner  for  this  office  ; and  it  is  probably  some 
power  connected  with  their  natural  action  which  determines  so  large  a 
flow  of  vitiated  blood  to  their  mucous  lining.  The  congestions  which 
arise  in  other  parts,  in  consequence  of  a direct  infection  of  the  blood. 
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may  terminate  in  the  effusion  of  serum,  lymph,  pus,  or  blood,  either 
separately  or  mixed  together  in  various  proportions.  In  some  rare 
instances,  the  secondary  inflammation  may  terminate  in  resolution  ; of 
this  the  following  case  affords  an  instructive  example. 

Case  xlv.  G.  B.,  aet.  31,  was  admitted  into  St.  George’s  Hospital 
for  an  aneurism  in  the  left  groin,  for  which  the  external  iliac  artery 
was  tied.  On  the  evening  after  the  operation,  the  whole  abdomen 
became  painful  and  tender ; the  pulse  was  frequent,  the  skin  hot,  and 
the  tongue  dry  and  brown.  The  patient  was  bled,  and  on  the  follow- 
ing day  the  bleeding  was  repeated.  The  adhesions  of  the  edges  of 
the  wound  were  destroyed,  and  gave  exit  to  some  sanious  matter  con- 
tained within.  On  the  third  day,  none  of  the  local  symptoms  were 
relieved,  and  the  constitutional  symptoms  were  much  aggravated.  The 
right  shoulder  now  became  affected  with  intense  pain,  accompanied 
by  swelling  and  tenderness.  Half  a pint  of  wine  was  prescribed  to  be 
taken  daily,  with  such  nourishment  as  the  stomach  could  receive. 
The  pain  in  the  shoulder,  with  some  degree  of  swelling,  continued  for 
some  time ; but  on  the  quantity  of  the  stimulus  being  farther  increased, 
this,  as  weU  as  the  other  symptoms,  gradually  subsided. 

This  case  is  interesting,  not  only  as  showing  that  a secondary  in- 
flammation may  terminate  in  resolution,  but  also  as  indicating  the 
kind  of  constitution  in  which  such  secondary  affections  are  likely  to 
occur.  Three  months  after  the  patient  was  discharged  from  the  hos- 
pital as  cured,  the  pulsation  returned  in  the  tumour,  which  again 
enlarged  to  a very  considerable  size.  It  is  therefore  evident  that  the 
coagulating  power  of  his  blood  had  from  some  cause  been  greatly 
impaired ; for  had  this  not  been  the  case,  the  coagula  which  had  been 
allowed  such  ample  time  to  form,  would  have  permanently  closed  the 
dilated  vessel. 
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ON 

THE  MUSCLES  OF  THE  EYEHALL, 

AM)  THE  NEKVOXTS  INFLl'ENCES  WltfCH  UECit'EA'lE 
THEIU  ACTIONS. 


Most  of  the  voluntary  actions  of  our  bodies  are  performed  by  us 
with  reference  only  to  the  end  which  we  have  in  view,  while  we 
generally  remain  unmindful  of  the  mechanism  by  which  they  are  pro- 
duced ; and  with  respect  to  the  involuntary  motions,  which  are  the 
most  important  of  all,  provision  is  made  for  their  continuance  day  after 
day,  quite  independently  of  our  xvill,  or  even  of  our  consciousness. 
Each  muscular  fibre  employed  in  the  former  set  of  movements  is  under 
the  influence  of,  and  guided  by,  common  sensation,  or  what  may  be 
termed  the  muscular  sense.  This  may  be  appreciated  by,  and  may 
act  in  concert  with,  the  will.  Thus  we  are  quite  conscious  of  the 
amount  of  effort  made  in  endeavouring  to  raise  a weight,  although  we 
do  not  move  it.  This  sense  it  is  which  gives  us  the  knowledge  of  the 
exact  amount  of  force  required  in  different  muscles,  in  order  that  they 
may  concur  in  producing  any  movement  of  the  body.  If  this  sense  is 
impaired,  or  ceases  to  act  in  conjunction  with  the  will,  the  muscles  act 
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irregularly,  imperfectly,  or  not  at  all.  When,  for  instance,  the  nerve 
of  sen.sation  has  been  paralysed  in  the  head  of  a horse,  the  lower  lip 
will  hang,  and  the  animal  will  be  unable  to  eat  its  food,  because  it  docs 
not  feel  the  amount  of  effort  required  in  the  several  muscles  to  produce 
a combined  action.  Or,  again,  when  a person  loses  sensation  in  his 
lower  extremities,  although  the  power  of  motion  is  unimpaired,  yet 
will  he  be  unable  to  walk,  because  he  has  no  means  of  knowing  or  of 
indicating  to  each  muscle  the  exact  share  which  it  should  take  in 
balancing  his  body.  This  sense  may,  however,  be  supplied  by  another 
under  certain  circumstances.  Thus,  well-known  cases  have  occurred, 
in  which  the  power  of  sensation  was  lost  in  the  hand  or  arm,  and  in 
which  anything  placed  in  the  hand  would  drop,  the  muscles  receiving 
no  intinration  of  the  amount  of  action  required  of  them.  But,  in  such 
instances,  if  the  eye  were  kept  fixed  on  the  object,  it  could  be  retained 
perfectly  well  in  the  hand.  Here,  the  sense  of  sight  supplies  the 
deficiency  of  the  muscular  sense.  This  obsen  ation  tends  to  illustrate 
the  way  in  which  the  muscles  of  the  eye  are  regulated  in  their  actions. 
Unlike  other  muscles,  they  have  not,  or  possess  in  a verj’  imperfect 
degree,  a muscular  sense  in  conjunction  with  the  will;  and  in  this 
respect  their  physiological  relations  are  in  some  degree  analogous  to 
those  of  the  involuntary  muscles  of  the  body.  When  the  eyes  are 
closed,  for  instance,  we  should  not  know  in  which  direction  they  looked, 
were  it  not  that  the  eyelids  occasionally  feel  the  prominent  cornea  be- 
neath them ; or,  again,  we  should  in  vain  require  a blind  man  to  fix 
his  eyes  upon  any  given  spot;  and  the  evident  cause  that  he  cannot 
do  so,  is  that  the  sense  which  governs  the  muscles  of  the  eye  is  absent. 

The  peculiar  use  of  the  muscles  of  the  eye,  in  directing  it  and  adapt- 
ing it  to  vision,  in  fact,  requires  that  their  actions  should  be  regulated, 
not  by  common  sensation,  but  by  the  sense  of  sight ; and  it  appears 
that  under  these  circumstances  we  remain  unconscious  of  the  amount 
of  effort  required  in  any  particular  action.  A local  plan  of  goveniing 
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the  movements  of  the  eye  is  adopted,  which  does  not  depend  upon,  or 
communicate  with,  the  general  sensorium. 

If  the  finger  be  placed  on  the  eyelid,  so  as  to  feel  the  convex  cornea, 
we  shall  become  aware  of  the  sudden  and  rapid  motions  of  the  eyeball 
which  are  habitually  taking  place,  although  generally  we  have  no  inti- 
mation of  them  when  the  eye  is  closed.  In  every  act  of  winking,  the 
eye  is  thro^vn  up  to  the  roof  of  the  orbit,  which  we  should  never  have 
known  from  common  sensation,  had  it  not  been  discovered  by  other 
means.  In  these  instances,  again,  it  becomes  apparent  that  the  mus- 
cles of  the  eye  are  not  regulated  by  common  sensation ; but  as  the 
eye  is  nevertheless  guided  with  the  greatest  precision  in  every  act  of 
vision,  we  cannot  but  ascribe  the  power  which  controls  their  actions 
to  the  sense  of  sight : a point  in  physiology  which  has  not  hitherto 
been  duly  acknowledged. 

It  is  probably  owing  to  the  absence  of  the  muscular  sense  in  this  re- 
gion, that  the  means  employed  for  the  adaptation  of  the  eye  to  vision 
at  diSerent  distances  have  so  long  been  made  the  subject  of  dispute. 
Could  we  be  conscious  of  the  effort  made  in  altering  the  focus  of  the 
eye,  we  should  probably  be  at  no  loss  to  ascertain  the  means  by  which 
it  is  efiected ; but  as  the  adjustment  of  the  eye  takes  place  under  the 
government  of  its  own  nen'ous  influence,  and  is  produced  by  its  own 
construction,  we  can  only  reason  upon  it,  without  being  able  to  test 
our  conclusions  by  our  sensations. 

The  muscles  attached  to  the  eyeball  are  of  two  kinds,  the  recti  and 
the  obliqui.  The  recti  muscles  arise  from  the  bottom  of  the  orbit,  and 
run  in  a straight  course  over  the  sides,  the  upper,  and  the  under  surface 
of  the  eye.  The  obliqiii,  in  man,  have  a direction  backward  and  out- 
ward as  they  pass  to  their  insertion  ; but  in  many  animals,  whose  eyes 
are  situated  laterally,  they  are  nearer  the  front  part  of  the  eye  at  their 
insertion  than  elsewhere ; so  that  although  in  all  animals  they  have  a 
transverse  direction  (one  passing  above,  and  the  other  below  the  globe). 
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yet  ill  some  tliey  pass  from  behind  forwards,  and  in  others  from  before 
liackwards,'  in  reference  to  the  eyeball. 

The  recti  perform  the  office  of  directing  the  axis  of  the  eye,  turning 
it  to  every  point  in  the  sphere  of  vision,  and  are,  as  we  have  seen, 
under  the  control  of  the  sense  of  sight.  It  frequently  happens  that 
one  retina  is  much  more  sensitive  than  the  other;  and  under  such  cir- 
cumstances, the  more  feeble  impression  may  be  habitually  disregarded. 
The  controlling  power  may  then  likewise  be  deficient,  and  the  two 
eyes  may  not  usually  be  directed  to  the  same  object.  A person  thus 
affected  will  in  vain  endeavour,  by  any  effort  of  the  will,  to  direct  the 
wandering  eye  to  any  object,  as  long  as  the  impression  of  that  object 
remains  distinct  on  the  stronger  eye,  but  does  so  immediately  that  the 
more  vivid  impression  is  lost.  Some  individuals  become  practically 
aware  of  the  fact,  and  close  the  stronger  eye  in  addressing  a person 
situated  on  the  opposite  side. 

It  is  necessary  for  distinct  vision,  that  the  impressions  on  the  retina 
should  remain  a certain  time.  If  this  condition  is  not  complied  with, 
confused  images  are  produced.  It  is  therefore  requisite,  not  only  that 
the  eye  should  be  moved  from  object  to  object,  but  that  it  should  be 
capable  of  being  fixed  upon  any  point  upon  wdiich  the  mind  is  intent. 
This  is  equally  true,  whether  the  object  seen  be  at  rest  or  in  motion, 
and  whether  the  eye  itself  be  stationary  or  not.  The  straight  muscles 
obeying  the  visual  sense  are  sufficient  to  direct  the  eye  to  any  point  in 
the  sjihere  of  vision,  and  to  kcej)  it  fixed  upon  such  point  during  the 
lime  that  the  retina  is  duly  impressed ; and  wdicn  the  object  seen  is  in 
motion,  the  recti  muscles  arc  all  that  is  required  to  make  the  eye  follow 
it  as  long  as  it  moves  in  straight  lines.  But  should  it  revolve  upon 


' As  lht‘  position  of  llie  eye  vaiics  in  ililfcront  animals,  the  Icnns  anlorior  and 
posterior,  inlcnial  and  cxlcrnal,  art.'  used  in  reference  to  the  eye,  the  cornea  being 
considered  the  anterior  part. 
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its  axis,  it  is  obvious  that  the  straight  muscles  could  produce  no  cor- 
responding motion  of  the  eye.  Or,  again,  if  the  head  is  moved  in  any 
other  but  a straight  line,  the  recti  muscles  have  no  power  of  keeping 
the  eye  fixed  upon  an  object  during  the  time.  In  motions  of  this 
kind,  therefore,  in  which  the  relation  of  the  e3^e  to  external  objects  is 
changed,  or  when  the  external  object  moves  in  a circle,  an  apparatus 
is  required  by  means  of  which  the  eye  may  revolve  upon  its  axis,  and 
so  remain  fixed  with  regard  to  the  object  seen  during  the  time  required 
for  the  due  impression  of  the  retina.  A provision  is  made  for  this 
object  in  the  oblique  muscles,  which,  from  their  position  in  different 
classes  of  animals,  should  rather  have  been  denominated  “ transverse”. 
These  embrace  the  globe  of  the  eye,  rotating  it  on  its  axis.  The  action 
of  these  muscles  cannot  be  better  illustrated  than  in  looking  at  a car- 
riage wheel  in  motion.  If  the  eye  is  allowed  passively  to  rest  on  the 
wheel,  a confused  image  is  produced,  and  no  part  is  distinctly  seen. 
11  ut  as  soon  as  the  separate  spokes  are  observed,  the  eye  is  thrown 
into  a series  of  slight  rotatory  motions,  during  each  one  of  which  it 
follows  the  wheel  a sufficient  time  to  see  it  distinctly.  After  each 
such  motion,  the  eye  regains  its  former  position,  and  is  again  ready  to 
follow  the  wheel  to  the  same  extent  as  before.  Or  when  we  look  at 
an  object,  and  move  the  head  from  shoulder  to  shoulder,  the  eye  is 
moved  in  the  arc  of  a circle  whose  centre  is  the  neck,  and  the  image 
of  the  object  would  be  in  constant  motion  upon  the  retina,  were  there 
not  a provision  for  rolling  the  eye  as  well  as  directing  its  axis.  It 
was  formerly  supposed,  indeed,  that  the  motion  of  images  upon  the 
retina  gave  the  idea  of  the  motion  of  the  objects  which  produced  them. 
Tims,  Keill,  in  his  Introduction  to  Natural  Philosophy,  p.  79,  says  : 
“ Those  objects  will  seem  to  be  moved,  whose  images  are  moved  upon 
the  retina.”  More  accurate  observation,  however,  shows  us,  that 
unless  the  eye  is  fixed  for  a certain,  although  it  may  be  a very  short 
])criod,  upon  an  object,  there  can  be  no  distinct  perception  of  it.  The 
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point  of  sensation,  the  axis  of  the  eye,  and  the  thing  seen,  must  be 
maintained,  not  only  in  the  same  straight  line,  but  in  their  respective 
relations  with  regard  to  position,  for  a certain  time,  before  a distinct 
impression  can  be  produced. 

The  object,  as  has  been  observed  by  Hunter,  becomes  the  fixed 
point,  the  centre  of  motion  commanding  the  direction  of  the  axis  of 
the  eye,  as  the  north  demands  the  direction  of  the  magnetic  needle ; 
and  this  relation  is  maintained  during  each  act  of  vision,  whatever  be 
the  motions  of  the  head  or  of  the  object  at  the  time.  If  the  head  is 
moved  towards  the  right  shoulder,  the  superior  oblique  muscle  of  the 
right  side  acts  sufficiently  to  counteract  the  effect  upon  the  eye  until  a 
distinct  perception  has  taken  place.  The  muscle  is  then  relaxed,  and 
again  brought  into  action,  so  as  to  allow  a succession  of  distinct  visual 
impressions,  as  has  been  illustrated  in  the  example  of  the  carriage 
wheel.  When  such  a motion,  or  series  of  motions,  is  produced  in 
one  eye  by  the  superior  oblique,  exactly  corresponding  results  take 
place  in  the  other  eye  by  the  action  of  the  inferior  oblique.  These 
two  muscles  consent  in  their  actions  as  if  they  were  one,  and  yet  we 
find  that  they  derive  their  nervous  infiuence  from  separate  sources. 
Now,  as  we  find  every  part  of  the  living  body  fitted  by  its  structure  to 
the  exact  functions  which  it  has  to  perform,  we  cannot  doubt  that  a 
meaning  is  contained  in  this  peculiar  adaptation,  which  obtains  through- 
out the  whole  class  of  animals  that  have  moveable  eyes.  What  the 
true  interpretation  of  this  particular  disposition  may  be,  I will  not  at 
present  undertake  to  determine.  But  I may  remark,  that  as  the 
oblique  muscles  (taken  together)  have  a double  supply  of  nervous  in- 
fluence, so  have  they  a two-fold  office.*  In  all  eyes  that  I have  had  an 


> Sir  C.  Bell  has  with  much  justice  insisted  on  the  consent  which  obtains 
between  antagonistic  muscles,  and  has  shown  by  direct  e.xperiinent,  that  if  a 
muscle  conti'acts  its  opponent  will  relax,  and  vice  verxA.  Two  muscles,  stipplicd 
by  different  nciwes,  may  thus  have  a mutual  influence  upon  each  other,  and  concur 
in  performing  a double  function. 
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opportunity  of  examining,  the  oblique  muscles  embrace  the  eye,  and 
have  evidently  the  power  of  compressing  it.  In  the  cod  and  jack  and 
other  fish,  the  oblique  muscles  have  a somewhat  different  relation  to 
the  eye  to  that  which  obtains  in  the  human  subject.  They  arise  from 
the  anterior  and  inner  part  of  the  orbit,  and  passing  backward  and 
outward,  nearly  in  the  transverse  diameter  of  the  eye,  are  inserted 
with  the  superior  and  inferior  rectus  into  the  upper  and  under  part  of 
the  globe.  The  recti  muscles  arise  very  far  back  in  the  orbit,  and 
proceed  forward  as  well  as  outward  to  their  connexion  with  the  eye. 
They  therefore  meet  the  oblique  muscles  above  described  nearly  at  right 
angles.  In  birds,  the  superior  oblique  muscle  arises  from  the  anterior 
and  inner  part  of  the  orbit,  passes  backward  and  outward,  and  expands 
into  a flat  triangular  muscle,  being  inserted  into  the  most  projecting 
part  of  the  upper  surface  of  the  eyeball.  The  inferior  oblique  is 
smaller,  but  takes  the  same  direction  as  the  superior  oblique,  and  is 
inserted  in  a similar  manner  into  the  lower  part  of  the  eye.  In  quad- 
rupeds, the  oblique  muScles  have  the  same  origin  and  disposition  as 
in  man,  but,  owing  to  the  eyes  being  situated  at  the  side  instead  of 
the  front  of  the  head,  their  mutual  relations  are  somewhat  altered. 
In  nearly  all  animals,  they  proceed  more  directly  across  the  globe  of 
the  eye  than  in  man. 

It  may  be  stated  generally,  that  in  those  animals  in  which  the  socket 
of  the  eye  is  large,  as  compared  with  the  head,  and  the  eye  directed 
laterally,  the  superior  oblique  muscle  arises  from  the  margin  of  the 
orbit,  and  proceeds  backward  and  outward,  or,  in  many  instances, 
directly  outward  to  its  insertion ; whereas  in  those  where  the  socket  is 
comparatively  small,  it  arises  with  the  recti  from  the  bottom  of  the 
orbit,  and  after  passing  forward,  is  reflected  through  a pulley  to  its 
insertion.  Wlratever  diversity  there  may  be  in  the  attachment  and 
disposition  of  this  muscle,  it  has  a distinct  nerve  appropriated  to  its 
sole  use  in  all  classes  of  animals.  Had  its  action  been  exactly  similar 


:?()  Tin;  muspi.ks  ok  tiik  KYKnAi.i.. 

to  that  of  tlic  inferior  obliijue,  a braneli  of  llie  Kuinc  nerve  might  have 
aupplied  both.  The  superadded  nervons  ’nfiiicnce  ini])lios  a sviper- 
added  function.  Now  the  only  action  that  the  oblique  muscles  can 
have  in  all  animals,  besides  that  of  rolling  the  eye  in  its  socket,  is  to 
compress  the  eyeball.  For  although  in  some  animals,  from  their 
oblique  direction,  they  might  be  supposed  to  influence  the  direction 
of  the  eye,  this  would  not  be  the  case  in  others.  In  the  swan,  for 
instance,  the  so-called  oblique  muscle  runs  directly  across  the  eye  in 
its  transverse  diameter.  From  the  observation  of  the  actions  of  this 
muscle  in  man,  its  use  has  been  assigned,  by  no  ordinary  authority, 
to  be  that  of  raising  and  dragging  the  eye,  in  conjunction  with  the 
changes  to  which  the  other  features  are  subjected  “ in  bodily  pain,  in 
agony  of  mind,  and  in  all  this  class  of  passions.”  lint  not  to  mention 
that  there  are  whole  classes  of  animals  in  whose  features  no  such  ex- 
pressions over  are  recognised,  the  disposition  of  this  muscle  in  fishes 
and  birds  entirely  forbids  the  idea  of  any  such  office  being  assigned 
to  it. 

Although  we  cannot  therefore  determine  satisfactorily  the  exact  rela- 
tions of  this  muscle,  yet  we  infer  from  what  has  been  said,  that  it  has  a 
twofold  action:  first,  that  of  rolling  the  eye;  secondly,  that  of  compress- 
ing it  so  as  to  alter  its  focal  length.  But  as  other  explanations  equally 
ingenious  have  been  maintained  with  reference  to  the  mode  in  which 
the  eye  adapts  itself  to  vision  at  different  distances,  we  would  not  here 
enter  upon  the  discussion,  as  to  whether  this  effect  may  not  also  be 
produced  by  other  means,  but  simply  observe  that  the  oblique  muscles, 
taken  together,  have  a double  function,  and  a double  supply  of  nervous 
power.  Dr.  Hosack,  in  a paper  published  in  the  Philosophical  Trans- 
actions in  1794  (part  ii,  page  222),  observed,  that  external  pressure 
was  capable  of  altering  the  focal  length  of  the  eye,  so  as  to  adapt  it 
to  vision  at  different  distances.  ” With  a speculum,”  he  says,  “ I 
made  pressure  upon  my  eye  while  directing  attention  to  an  object 
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twenty  yards  distant,  and  saw  it  distinctly ; but  endeavouring  to  look 
beyond  it,  everything  appeared  confused.  I then  increased  the  pres- 
sure considerably,  in  consequence  of  which  I was  enabled  to  see  objects 
distinctly  at  a much  nearer  than  the  natural  focal  distance ; for  ex- 
ample, I held  a book  before  my  eye  at  the  distance  of  two  inches.  In 
the  natural  state  of  the  eye  I could  neither  distinguish  lines  nor  letters, 
but  on  making  pressure  wth  the  speculum,  I was  enabled  to  distin- 
guish both  with  ease.” 

Dr.  Porterfield’  objects  to  this  explanation,  that  in  the  jack  the 
oblique  muscles  “ are  both  situated  on  the  under  side  of  the  eye,  where 
they  decussate  each  other  in  the  form  a cross”,  and  he  therefore  argues 
that  the  disposition  of  these  muscles  is  not  such  as  to  allow  them  to 
compress  the  globe  of  the  eye.  “ Had  they  been  so  disposed  as  to 
embrace  the  globe  in  the  form  of  a ring,  their  contraction  might  then 
have  squeezed  the  eye  into  an  oblong  form.”  Having  repeatedly  dis- 
sected the  eye  of  the  jack,  I am  enabled  to  say  positively  that  the 
oblique  muscles  have  the  very'  disposition  which  Dr.  Porterfield  is  here 
contemplating.  His  assertion  respecting  their  decussation  below  the 
eye,  has  evidently  arisen  from  mistaking  the  inferior  rectus  for  one  of 
the  oblique  muscles. 

In  all  birds,  the  eye  is  embraced  in  like  manner,  in  its  transverse 
diameter,  by  the  two  oblique  muscles ; and  when  the  eye  is  directed 
towards  the  beak,  it  comes  more  fully  within  the  gra.sp  of  these  mus- 
cles than  at  any  other  time.  It  is  obvious,  that  in  the  act  of  feeding, 
and  using  their  beaks  for  other  purposes,  birds  require  distinct  vision 
of  objects  situated  very  near  the  eye ; and  it  is  equally  obvious  that 
rays  of  light,  proceeding  from  a point  near  the  extremity  of  the  beak, 
woiUd  diverge  before  they  entered  the  pupil,  and  would  consequently 
form  an  image,  or  come  to  a focus,  at  a greater  distance  behind  the 
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Ions,  than  if  they  had  been  parallel  before  they  entered  the  eye.  The 
range  of  vision  in  birds,  both  wth  regard  to  near  and  distant  objects, 
is  probably  greater  than  in  any  other  class  of  animals,  and  in  them,  as 
in  fish,  the  oblique  muscles  are  always  well  developed.  These  con- 
siderations lead  us  towards  the  solution  of  the  question  which  has 
been  asked  for  some  hundred  years  past,  namely,  why  the  superior 
oblique  muscle  has  one  nerve  distributed  exclusively  to  it ; and  why 
that  nen'e,  having  a separate  origin,  and  giving  off  no  twig  or  branch, 
is  sent  into  the  orbit  where  there  arc  already  so  many  nen'es.  There 
may  be,  and  probably  are,  some  finer  means  of  adjustment  of  the  eye 
to  vision  at  different  distances  within  the  organ  itself,  but  we  cannot 
but  associate  the  function  of  this  nerve,  which  is  found  in  all  animals 
that  have  moveable  eyes,  with  the  means  by  which  such  adaptation 
is  ])roduced. 

Another  adjustment  of  the  eyes,  which  takes  place  as  rapidly  as 
docs  that  of  its  focal  length,  occurs  in  the  adaptation  of  the  axis  of  the 
eyes  to  meet  upon  any  object  to  which  attention  is  directed.  Here, 
again,  we  have  a special  action  to  be  provided  for,  and  a special  nerve 
distributed  to  one  of  the  muscles  concerned.  It  is  worthy  of  remark, 
that  in  this  case,  as  in  that  of  the  oblique  muscles,  one  muscle  only  is 
supplied  by  the  special  nerve,  although  two  muscles  (the  internal  and 
external  recti)  are  equally  concerned  in  the  action.  As  we  have  a two- 
fold motion  to  be  provided  for,  (namely,  that  of  the  two  eyes  together, 
Avhile  their  axes  remain  in  the  same  relation  to  each  other,  and  also 
that  whereby  the  relation  of  the  axes  is  altered,  as  in  looking  from  a 
distant  to  a near  object),  so  we  have  a twofold  supply  of  motive 
nerv'ous  power. 

The  external  rectus  is  supplied  by  the  sixth  nerv-e,  which  is  almost 
exclusively  distributed  to  it ; and  the  internal  rectus  is  supplied  by  the 
third  nerve,  which  also  supplies  the  other  muscles  of  the  eye.  We 
therefore  regard  the  ordinary  motions  of  the  eyes,  while  they  act  in 
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concert,  as  under  the  influence  of  the  third  nerve,  and  their  difiercnt 
degrees  of  divergence  and  convergence  we  regard  as  controlled  by  the 
sixth  nerve.  In  every  act  of  vision,  therefore,  there  are  no  less  than 
tliree  distinct  motor  nerves  employed,  each  of  which  conveys  its  man- 
date with  a rapidity  and  precision  of  which  we  have  not  the  means  of 
forming  even  an  accurate  conception. 

The  muscles  connected  with  the  eye  are  peculiar  in  having  the  nerves 
which  supply  them  %vith  motive  energy  entirely  distinct  in  their  origin 
and  course  from  those  which  supply  them  with  sensation ; and  are 
also  peculiar,  as  we  have  seen,  in  having  their  actions  controlled  and 
regulated  rather  by  the  sense  of  sight,  than  by  the  sensation  which 
usually  presides  over  muscular  action.  This  peculiarity  of  disposition 
displays  to  us  in  a wonderful  manner  the  care  that  is  taken  to  supply 
every  muscle  (and  every  fibre  of  a muscle)  with  nervous  influence 
adapted  to  its  peculiar  office.  In  ordinarj'  muscles,  the  motive  power 
and  sentient  or  regulating  influence  are  communicated  through  one 
nerve ; and  it  is  not  so  easy  to  trace  their  mutual  relations  and  de- 
pendencies, as  when  these  functions  reside  in  different  nerves.  And 
although  the  mode  in  which  the  nervous  energy  is  developed  is  quite 
as  wonderful  in  the  former  case,  it  is  more  readdy  appreciated  by  us 
in  the  latter. 

We  have  seen  that  in  every  distinct  act  of  vision,  the  eyes  have  not 
only  to  be  directed  to  their  object,  but  their  focal  length  has  to  be 
precisely  adjusted;  and  that  the  sensations  of  the  retina  are  the  means 
by  which  these  actions  are  governed.  The  rapidity  mth  which  they 
take  place  is  such,  that  no  one  probably,  unless  directing  especial 
attention  to  the  point,  would  appreciate  the  interval  which  elapses 
between  two  distinct  impressions  as  the  eye  runs  over  the  surface  of 
any  object,  and  receives  in  succession  the  reflection  of  its  different 
parts  ; and  yet,  for  each  such  impression  the  sensation  of  the  precise 
adaptation  required  has  to  be  received  by  the  retina,  transmitted 
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through  the  optic  ner\'e8,  and,  reflected  again  through  the  nerves  of 
motion  distributed  to  the  muscles  of  the  eye.  The  rapidity  of  such 
communications  is  truly  electrical.  One  of  the  most  striking  instances 
of  the  rapidity  of  such  communication  of  sensation,  and  consequent 
action  of  the  muscles,  is  afforded  in  those  instances  where  gunpowder 
accidentally  explodes  in  a person’s  face.  The  eye  takes  cognizance  of 
the  flash,  the  information  is  transmitted  to  the  brain,  thence  along  the 
facial  nerve  through  a circuitous  route  in  the  petrous  portion  of  the 
temporal  bone,  to  the  outside  of  the  face;  and  the  circuit  is  completed, 
and  the  eyelids  closed,  before  a single  particle  of  the  powder  reaches 
the  surface  of  the  eye. 

An  important  practical  inference  arises  directly  from  the  principle 
now  laid  down,  in  reference  to  the  division  of  the  muscles  of  the  eye 
in  cases  of  strabismus.  If,  as  I have  attempted  to  show,  the  muscles 
of  the  orbit  are  regulated  and  controlled  by  the  sense  of  sight,  it  fol- 
lows, that  any  defect  in  that  sense  may  be  the  cause  of  an  imperfect 
adaptation  and  direction  of  the  eye. 

The  imperfect  sensation  may  arise  either  from  some  opacity  in  the 
transparent  parts  of  the  eye,  or  from  defective  action  or  change  of 
structure  in  the  ners'^ous  apparatus  connected  with  it.  In  the  former 
case,  the  eye  may  be  obliquely  directed,  simply  in  order  to  oppose  the 
most  transparent  parts  to  the  object  seen ; in  the  latter,  in  order  to 
allow  the  focus  to  fall  upon  that  part  of  the  retina,  the  sensation  of 
w'hich  is  least  impaired. 

In  all  such  cases,  where  the  distortion  is  not  referable  to  any  defect 
in  the  action  of  the  muscles  themselves,  but  to  the  influences  by  which 
they  arc  governed,  surgical  interference  is  seldom  of  much  benefit ; 
for,  as  soon  as  the  divided  muscle  has  reunited,  it  will  draw  the  eye 
in  the  same  direction  as  before,  and  for  the  same  purpose. 


A NEW  APPARATUS  FOR  FRACTURED  CLAVICLE. 


The  principal  use  of  the  clavicle  in  man  is  to  keep  the  shoulder  at 
the  requisite  distance  from  the  body,  and,  by  affording  it  an  unyielding 
support,  to  enable  the  muscles  to  move  it,  and  to  maintain  it  in  posi- 
tion. When  the  clavicle  is  broken,  the  shoulder  falls  in,  being  draAvn 
by  the  action  of  the  muscles  into  contact  with  the  ribs.  It  also  falls,  in 
obedience  to  the  laws  of  gravitation,  according  to  the  position  of  the 
body.  In  the  erect  position,  therefore,  the  shoulder  will  be  found 
lower  than  natural,  as  well  as  to  have  lost  something  of  its  lateral 
prominence. 

Different  methods  have  been  proposed  for  the  treatment  of  this 
fracture.  The  most  common  method  is  the  figure-of-eight  bandage 
applied  about  the  shoulders.  This  keeps  the  two  scapulae  on  the  back 
of  the  chest,  and  prevents  their  anterior  edges  from  falling  forwards. 
Some  degree  of  extension  is  made  in  this  way,  but  still  it  rarely 
happens  that  the  fractured  extremities  can  by  this  means  be  brought 
into  apposition ; and  one  reason  of  this  is,  no  doubt,  that  it  affords  no 
provision  against  the  shoulder  falling  by  its  natural  weight. 

A second  plan  of  treatment,  which  may,'  with  certain  modifications, 
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be  combined  with  the  former,  is  lliat  of  M.  Desa\ilt.  This  consists  of 
a cushion,  in  the  shape  of  a wedge,  placed  in  the  axilla,  with  the  broad 
part  upward.  The  thin  point  is  prolonged  so  as  to  reach  as  low  as 
the  short  ribs.  This  cushion  is  retained  in  its  place  by  a bandage,  and 
the  arm  is  bound  down  upon  it.  The  upper  part  of  the  cushion  thus 
acts  as  a fulcrum,  the  part  of  the  humerus  below  it  as  a lever,  and  the 
shoulders  are  by  this  means  drawn  asunder.  An  artificial  clavicle  is 
thus  formed,  while  the  natural  one  is  being  repaired.  This  apparatus  is, 
however,  very  difficult  to  apply,  and  demands  that  the  patient  should 
be  kept  at  rest  afterwards.  In  a few  days,  even  with  the  greatest  care, 
the  bandage  will  require  to  be  readjusted,  and  this  necessarily  involves 
a disturbance  of  the  fractured  extremities.  But  the  chief  objection  to 
this  apparatus  lies,  perhaps,  in  the  circumstance  of  the  cushion  resting 
upon  the  moveable  ribs.  As  the  extending  power  is  always  the  same, 
and  depends  upon  the  elbow  being  fixed  by  an  unyielding  bandage,  it 
follows,  that  any  motion  which  is  allowed  at  the  point  of  support,  or 
at  the  fulcrum,  must  necessarily  be  communicated  to  the  free  extremity 
of  the  lover ; and,  consequently,  in  the  case  before  us,  would  tell  upon 
the  fractured  portion  of  the  clancle. 

A third  plan,  which  has  recently  been  adopted  for  fracture  of  the 
clavicle,  is  that  which  was  suggested  by  Mr.  Ellis.  It  consists  in  the 
adaptation  of  a firm  cushion,  in  the  shape  of  the  top  of  a crutch,  to  the 
axilla  of  the  afiected  side.  This  rests  upon  a vertical  plate,  which 
reaches  nearly  as  low  down  as  the  crest  of  the  ilium.  The  apj^aratus 
is  supported  and  retained  in  its  position  by  a band  extending  over  the 
opposite  shoulder.  Extension  is  then  made  by  using  the  arm  as  a 
lever,  as  in  Desault’s  method  of  treatment;  but,  as  in  that,  the  cushion 
which  forms  the  fulcrum  is  constantly  liable  to  move  with  the  motions 
of  the  ribs. 

Messrs.  Philp  and  Whicker,  of  67,  St.  James’  Street,  have,  at  my 
request,  constructed  an  apparatus,  by  means  of  which  lateral  extension 
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can  be  made  in  cases  of  fractured  clavicle  from  a fixed  point.  It  con- 
sists of  a backboard,  retained  in  its  position  by  two  broad  straps  cross- 
ing over  the  shoulders,  and  by  a perpendicular  plate  reaching  to  the 
loins,  and  connected  vdth  a band  round  the  waist ; a firm  cushion  is 
adapted  to  each  axilla,  and  extends  to  the  front  of  the  shoulder-joint. 
To  the  anterior  extremities  of  these,  the  straps  w'hich  go  over  the 
shoulders  are  buckled.  Each  cushion  is  directly  connected  with  the 
backboard  by  means  of  a steel  bar,  slightly  concave  forward,  and 
capable  of  being  extended  laterally  and  fixed  in  position  by  means  of 
a screw.  When  applied,  the  two  cushions  are  separated  to  a convenient 
distance  and  fitted  to  the  axillae.  The  straps  are  dra^vn  moderately 
tight  over  the  shoulders,  and  the  elbow  of  the  afi’ected  side  is  connected 
with  the  body  by  moans  of  a handkerchief  or  bandage.  It  is  advisable 
also  to  support  the  arm  in  a sling  ; and  this  may  be  conveniently  done 
by  passing  a broad  band  from  the  elbow  in  front  and  behind  the  arm 
to  the  opposite  shoulder,  below  which  the  cushion  in  the  axilla  affords 
a fixed  point  for  its  attachment. 

The  principal  advantage  of  this  apparatus  consists  in  its  different 
parts  being  so  connected  and  adjusted  as  not  to  move  with  the  motions 
of  the  ribs  ; for  as  these  are  raised,  in  all  their  ordinary  actions,  simul- 
taneously on  both  sides,  any  influence  which  they  possess  must  be 
exercised  eqiiaUy  in  different  directions ; and  as  corresponding  parts  of 
the  apparatus  are  placed  upon  the  two  sides  of  the  chest,  any  tendency 
to  displacement  is  exactly  met  and  counteracted  by  a similar  tendency 
from  the  opposite  side.  The  result  is,  that  although  the  cushions  rest 
upon  the  ribs,  they  yet  do  not  move  with  the  ribs,  but  afford  firm,  and 
comparatively  fixed  points  of  support. 

A second  advantage  of  this  apparatus  consists  in  its  not  requiring  to 
be  readjusted;  should  the  bandage  roimd  the  body,  or  the  sling  which 
supports  the  arm  become  loose,  they  may  be  tightened  wthout  in  any 
way  disturbing  the  position  of  the  instrument,  or  the  fracture. 
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A third  point  of  some  importance  is,  that  the  arm  on  the  opposite 
side  to  the  fracture  is  not  confined,  and  the  patient  may,  in  ordinary 
cases,  be  allowed  to  walk  about  as  soon  as  the  instrument  is  properly 
adjusted. 

In  severe  fractures  of  the  clavicle,  and  in  such  as  are  complicated 
with  injury  to  the  ribs,  it  may  become  desirable  to  remove  all  pressure 
from  the  side  of  the  chest.*  This  may  readily  be  accomplished  by 
increasing  the  distance  between  the  two  cushions,  and  connecting  both 
the  arms  with  the  body.  Any  amount  of  lateral  extension  may  in  this 

t 

way  be  made  without  any  pressure  upon  the  ribs,  and  even  without 
interfering  in  any  degree  with  their  actions. 


' It  was  rei)orled  in  the  case  of  the  late  Sir  Robert  Peel,  that  he  was  quite 
tinablo  to  bear  the  pressure  of  the  ordinary  clavicle  bandage  upon  the  chest. 
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SUPPURATION  IN  BONE;  WITH  CASES  OF  ABSCESS 
IN  THE  TIBIA  SUCCESSFULLY  TREPHINED. 


Case  i.  James  Stocker,  set.  26,  came  under  my  care  at  King’s  College 
Hospital,  on  the  16th  June,  1851.  He  then  complained  of  intense  pain 
in  the  left  leg,  which  had  prevented  him  sleeping,  except  at  very  short 
intervals,  for  a month  previously.  The  pain  continued  without  inter- 
mission, hut  was  aggravated  by  occasional  paroxysms.  At  such  times, 
it  would  first  be  felt  in  the  tibia,  extend  thence  to  the  knee,  and  shoot 
up  the  thigh  to  the  hip.  This  shooting  pain  was  of  a most  excruciat- 
ing character. 

Upon  examination,  the  shaft  of  the  tibia  was  found  enlarged  to 
double  its  natural  size.  The  enlargement  occupied  four  or  five  inches 
of  the  bone,  being  most  marked  in  its  middle  third,  but  altogether 
situated  nearer  the  upper  than  the  lower  extremity.  Pressure  upon 
the  swelling  caused  no  uneasiness,  nor  did  the  position  of  the  limb  in 
any  way  appear  to  afiect  the  character  of  the  pain.  No  tender  point 
could  be  detected  in  any  part  of  the  enlargement.  ^V’hen  the  pain 
ivas  most  severe,  he  appeared  to  derive  some  comfort  from  walking 
about ; and  he  would  occasionally  get  up  in  the  night  to  do  so.  The 
pain  and  want  of  sleep  had  evidently  given  him  a careworn  appear- 
ance : hut  as  far  as  the  different  functions  were  concerned,  he  appeared 
to  be  in  perfect  health  ; nor  was  there  any  history  of  his  having  suf- 
fered from  constitutional  disease. 
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Me  stated  that,  seven  years  and  a half  previously,  he  had,  after  some 
slight  injury,  first  experienced  pain  in  the  leg.  It  was  then  worst  at 
night,  but  used  to  leave  him  at  five  o’clock  in  the  morning,  “ as  regular 
as  the  clock  struck”.  At  that  time,  the  pain  lasted  for  nine  weeks, 
and  during  the  whole  period  was  unaccompanied  by  any  tenderness 
upon  pressure.  At  different  intervals  afterwards,  he  experienced  some 
slight  return  of  the  pain,  but  never  so  as  to  cause  him  much  inconve- 
nience, till  he  struck  his  shin  against  a chair,  about  five  weeks  before 
he  came  to  the  hospital.  On  the  evening  after  this  slight  accident, 
he  felt  pain  in  the  leg,  which  he  at  once  recognised  as  of  the  same 
character  as  that  which  he  had  experienced  seven  years  before.  In 
two  or  three  days  the  pain  became  so  severe  that  it  prevented  him 
sleeping  at  night.  Me  used  different  remedies,  in  the  hope  of  obtain- 
ing some  relief,  but  the  symptoms  continued  unabated  up  to  the  time 
of  his  application  at  King’s  College  Hospital. 

A blister  was  now  placed  over  the  tibia,  and  was  dressed  with  equal 
parts  of  mercurial  ointment  and  extract  of  hyoscyamus.  He  was  also 
directed  to  take  four  grains  of  the  iodide  of  potassium  in  infusion  of 
quassia  three  times  a-day.  This  treatment  was  continued  for  a fort- 
night, when  the  pain  had  in  a great  measure  subsided.  He  now  took 
more  to  drink  than  ho  was  accustomed  to  do,  and  the  pain  returned 
with  all  its  fonner  severity.  It  was,  however,  stiU  unaccompanied  by 
fever,  or  by  any  tenderness  of  tbe  part.  The  same  plan  of  treatment 
as  before  was  adopted,  and  he  experienced  a remission  from  his  suf- 
ferings for  about  a week.  At  the  expiration  of  this  time,  without  any 
apparent  cause,  the  pain  again  returned,  and  a repetition  of  the  medi- 
cine was  not  followed,  as  before,  by  any  marked  relief.  I now  deter- 
mined to  trephine  the  tibia,  and  advised  tbe  patient  to  come  into  the 
hospital  for  this  purpose,  which  he  did  upon  the  12th  of  August. 

Tlie  operation  was  performed  on  the  following  day.  As  there  was 
no  spot  upon  the  tibia  that  was  particularly  tender,  a point  was  selected 
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for  the  application  of  the  trephine  which  projected,  and  which  felt 
slightly  hotter  to  the  touch  than  the  rest.  A common  trephine,  with 
a shoulder,  was  used,  as  no  other  was  at  hand.  The  instrument  in 
consequence  became  buried  in  the  bone,  as  far  as  it  could  conveniently 
go,  before  it  reached  the  medullary  canal.  This  depended  upon  the 
great  thickness  and  increased  hardness  of  the  parts,  and  caused  a little 
delay  in  the  operation.  After  removing  the  trephine  and  reapplying 
it,  some  matter  was  observed  oozing  up  by  its  side.  A complete  circle 
of  bone,  three-eighths  of  an  inch  in  depth,  was  now  removed,  and  an 
abscess  in  the  medullary  canal  presented  itself.  Mr.  Fergusson,  who 
was  present,  observed  the  peculiarly  white  and  ereamy  appearance  of 
the  pus.  The  cavity  in  which  it  was  contained  was  about  an  inch  and 
a half  in  length,  and  would  have  held  two  or  three  drachms.  There 
was  no  portion  of  dead  bone  connected  with  the  disease,  and  the 
matter  was  not  in  any  degree  putrid.  The  point  at  whieh  the  trephine 
was  applied  was  exactly  six  inches  from  the  head  of  the  tibia. 

After  the  operation,  the  edges  of  the  wound  were  slightly  brought 
together  and  covered  with  wet  lint.  The  pain  ceased  as  soon  as  the 
patient  had  recovered  the  immediate  effects  of  the  operation,  and  did 
not  again  return.  On  the  22nd  of  August,  the  skin  had  nearly  covered 
the  wound,  leaving  a small  opening  leading  into  the  cavity  of  the  bone. 
The  tibia  itself  had  by  this  time  eonsiderably  diminished  in  size.  This 
patient  was  sufficiently  well  to  leave  the  hospitM  at  the  end  of  a month ; 
and  in  two  months,  the  bone  had  nearly  regained  its  natural  size. 

The  following  case  is  from  notes  taken  by  Mr.  Prescott  Hewett, 
during  the  time  he  was  house-surgeon  at  St.  George’s  Hospital. 

Case  ii.  William  Mowbray,  aetat.  24,  was  sent  up  from  the  coimtry 
on  the  17th  of  November,  1838,  for  the  purpose  of  having  his  leg  re- 
moved. His  constitution  was  at  that  time  evidently  suffering  from 
disease,  connected  with  enlargement  of  the  head  of  the  left  tibia.  This 
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was  accompanied  by  constant  pain  and  want  of  sleep,  and  was  sup- 
posed to  be  connected  with  some  affection  of  the  knee  joint.  Upon 
examination,  the  leg  in  this  situation  was  found  to  be  nearly  an  inch 
more  in  circumference  than  upon  the  opposite  side.  The  swelling, 
which  was  prominent  and  tender  at  one  point,  extended  for  three  and 
a half  inches  down  the  inner  side  of  the  bone.  A dark  purple  blush 
occupied  the  skin,  covering  its  most  projecting  portion  a little  below 
the  tubercle. 

He  stated  that,  six  years  previously,  he  first  experienced  a dull,  hea\'y 
pain  over  the  shin  bone,  which  was  followed  by  a swelling  below  the 
knee.  The  symptoms  continued  unabated  for  two  months,  during  which 
time  he  applied  leeches  and  took  medicine.  He  then  changed  his  resi- 
dence, for  the  benefit  of  fresh  air,  but  the  symptoms  still  continued,  and 
had  not  entirely  subsided  for  four  months  more.  He  now  considered 
himself  well,  and  continued  without  suffering  any  inconvenience  till 
three  months  before  his  admission  into  St.  George’s  Hospital.  The 
pain,  without  any  apparent  cause,  at  that  time  returned,  and  the  upper 
part  of  the  bone  again  began  to  enlarge.  Leeches  were  applied,  and 
mercurj'  given  internally,  but  wdthout  benefit.  After  his  admission 
into  the  hospital,  calomel  and  opium,  sarsaparilla  and  iodide  of  potas- 
sium, were  given  in  succession,  but  still  without  any  alleviation  of 
the  symptoms. 

On  the  13th  of  December,  Sir  B.  Brodie  applied  a trephine  to  the 
head  of  the  tibia,  and  about  three  drachms  of  pus  were  evacuated 
from  a cavity  in  the  cancellous  structure  of  the  bone.  This  cavity 
extended  upwards  to  the  immediate  neighbourhood  of  the  knee-joint. 
The  point  selected  for  the  application  of  the  trephine  was  where  the 
bone  was  most  prominent,  and  where  the  greatest  tenderness  was  ex- 
perienced upon  pressure.  The  operation  afforded  immediate  relief. 
The  man  slept  well  the  night  following,  and  from  that  time  improved 
in  health  and  appearance.  In  a month,  the  cavity  of  the  abscess  was 
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nearly  filled  up,  and  the  patient  was  discharged,  cured,  on  the  30th  of 
Januarj',  1839. 

Remarks.  The  disease,  of  which  the  above  cases  afford  examples, 
was  originally  recognised  by  Sir  B.  Brodie  in  the  year  1824;  and  the 
symptoms,  then  obseiwed  for  the  first  time,  have  served  to  distinguish  the 
affection  in  the  cases  which  have  subsequently  occurred.  The  first  case 
recorded  was  that  of  a man,  twenty-four  years  of  age,  who  had  a con- 
siderable enlargement  of  the  lower  end  of  the  tibia.  The  skin  covering 
the  swelling  was  thin,  tense,  and  closely  adherent  to  the  periosteum, 
but  the  ankle-joint  admitted  of  every  motion,  and  was  apparently 


Fig.  1.  Abscess  iu  lower  end  of  Tibia,  with  hypertrophy  and  much 
increased  vascularity  of  bone.* 

sound.  There  was  constant  pain  in  the  part,  generally  of  a moderate 
character,  but  every  now  and  then  becoming  excruciating,  keeping 

* For  the  drawings  from  which  the  accompanying  figures  are  taken,  and  for 
much  assistance  in  other  ways,  the  author  is  indebted  to  Mr.  P.  Hewett,  of  St. 
George’s  Hospital. 
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the  patient  awake  at  night,  and  confining  liim  to  tlie  liouse  for  many 
successive  days.  The  disease  had  been  going  on  for  twelve  years, 
and  instead  of  getting  better,  became  every  year  worse.  At  length  it 
was  resolved  to  ampiitate  the  limb.  The  lower  extremity  of  the  tibia 
was  found  to  be  enlarged,  and  its  surface  presented  marks  of  great 
vascularity.  Just  above  the  articulating  surface,  there  was  a cavity 
in  the  centre  of  the  bone  as  large  as  a chestnut,  and  filled  with  dark 
coloured  pus.  This  cavity  was  smooth  internally,  and  the  bone 
surrounding  it  was  much  injected  and  harder  than  natural. 

In  every  healthy  inflammation  the  process  of  adhesion  precedes 
that  of  suppuration,  and  pus  when  formed  is  consequently  limited  and 
circumscribed  by  lymph  previously  effused ; but  in  unhealthy  consti- 
tutions, the  requisite  power  may  be  wanting  to  carry  out  the  process 
of  adhesion ; and  should  suppuration  then  take  place,  the  purulent 
fluid  may  permeate  from  cell  to  cell  in  the  surrounding  parts.  These 
two  processes  are  exemplified  on  the  surface  of  the  body  by  a common 
abscess  and  a diffuse  cellular  inflammation.  In  the  cancellous  struc- 
ture of  bone  the  actions  are  strictly  analogous,  though  somewhat  more 
tardy  in  their  development.  The  products  of  the  inflammation  may 
be  limited  by  the  effusion  of  bony  matter,  which  fills  up  and  obliterates 
the  surrounding  cancelli ; or  the  secretions  of  the  part  (when  the  ad- 
hesive process  is  imperfectly  developed)  may  infiltrate  the  structure  of 
the  bone  to  an  unlimited  extent.  We  have  thus  a natural  division  of 
the  cases  of  suppuration  in  bone  into  those  which  are  circumscribed, 
and  those  which  are  not : into  cases  of  abscess,  properly  speaking, 
and  into  those  of  purulent  infiltration. 

These  two  classes  of  cases  differ  in  their  causes,  progress,  and  ter- 
mination. The  simide  abscess  usually  originates  in  young  and  healthy 
persons ; the  infiltration  of  purulent  matter  rarely  takes  place  without 
some  i^resent  depressing  influence,  or  some  former  cause  of  constitu- 
tional weakness.  The  simple  abscess  is  marked  in  its  progress  by 
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excessive  pain,  and  may  continue  in  much  the  same  condition  for  many 
months,  or  even  years.  Diffuse  suppuration,  on  the  other  hand,  may 
be  attended  with  little  local  suffering,  but  verj"^  soon  becomes  the  cause 
of  much  general  excitement,  and  leads  to  the  formation  of  disease  in 
other  parts.  The  termination  of  circumscribed  abscess  is  generally 
favourable,  however  long  it  may  have  lasted,  provided  the  matter  be 
evacuated  externally : whereas  purulent  infiltration  in  bone  is  usually 
fatal. 

Chronic  abscesses  require  moreover  to  be  carefully  distinguished 
from  cases  of  softened  tubercle,  with  which  they  appear  to  have  been 
confounded.  In  the  excellent  memoir  of  M.  Nelaton,  published  in 
Paris  in  1837,  we  find  the  following  description  of  encysted  tubercle 
in  the  extremity  of  long  bones.  “ When  an  encysted  tubercle  is  de- 
veloped in  the  extremity  of  a long  bone,  it  is  at  first  confined  in  the 
centre  of  the  cancellous  structure,  not  far  from  the  articular  extremity. 
It  gradually  increases,  and  approaches  on  one  hand  the  cartilage,  and 
on  the  other  the  circumference  of  the  bone,  external  to  the  joint.  If 
in  the  progress  of  its  development  it  reaches  the  exterior  of  the  bone, 
it  escapes  into  the  surrounding  cellular  tissue : an  abscess  is  there 
formed,  which  increases  and  empties  itself  externally,  leaving  a fistu- 
lous communication  udth  the  interior  of  the  bone.  But  if,  on  the 
contrary,  it  makes  its  way  towards  the  articular  surface,  the  cartilage 
with  which  it  comes  in  contact  is  perforated,  and  the  tubercular  matter 
empties  itself  into  the  joint.”  M.  Nelaton  says  that  he  has  seen 
several  examples  of  this  unfavourable  termination  of  the  disease ; and 
his  observations  are  narrated  with  so  much  circumstantial  detail,  that 
we  cannot  doubt  that  he  has  actually  traced  the  processes  which  he 
describes,  and  has  related  that  which  he  himself  has  witnessed.  But 
the  cases  of  crude  tubercle  in  adult  bone  to  be  found  in  our  museums 
are  so  rare,  we  cannot  but  think  that  the  frequency  of  its  occurrence 
has  been  greatly  exaggerated,  and  that  M.  Nelaton,  and  other  conti- 
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nental  writers,  have  included  cases  of  softened  tubercle  and  chronic 
abscess  under  one  common  description. 

I.  Chronic  abscess  may  probably  occur  in  any  bone  of  the  body.  In 
the  museum  of  the  College  of  Surgeons  there  is  a specimen  where  it 
had  taken  place  in  the  clavicle ; and  Mr,  Arnott  has  mentioned  an 
instance  of  its  having  occurred  in  the  femur.  At  King’s  College 
Hospital  a case  lately  presented  itself,  where  a circumscribed  abscess 
had  formed  in  the  lower  jaw,  the  bone  around  being  greatly  condensed 
and  thickened.  By  far  the  majority  of  cases  of  chronic  abscess,  how- 
ever, occur  in  the  tibia,  and  almost  always  in  the  upper  or  lower 
extremity  of  that  bone.  The  first  case  above  related  offers  a peculi- 
arity, the  part  affected  having  been  towards  the  middle  of  the 
shaft. 

When  an  abscess  is  formed  in  bone,  important  changes  occur  in  the 
surrounding  parts.  The  periosteum  and  adjacent  bone  become  in- 
flamed and  thickened.  This  is  followed  by  the  formation  of  new  bone, 
both  in  the  cancellous  structure,  and  on  the  surface  of  the  original 
bone.  The  bony  matter  thus  secreted  corresponds  to  the  deposition 
of  lymph  around  an  abscess  in  soft  parts.  That  which  is  formed  on 
the  surface  of  the  bone  is  readily  recognised.  It  is  disposed  in  layers, 
or  in  small  irregular  masses  (fig.  4),  and  never  presents  the  fibrous 
structure  of  the  original  bone.  This  deposition  may  go  on,  as  the 
bone  in  immediate  contact  wth  the  pus  is  absorbed ; so  that,  although 
the  abscess  is  gradually  making  its  way  externally,  it  remains  covered 
with  the  same  thickness  of  bone  as  before. 

Deposition  of  new  bony  matter  occurs  much  more  readily  around 
the  spongy  extremities  than  upon  the  compact  shafts  of  bone.  In  the 
former  situation,  it  may  take  place  to  such  an  extent,  as  to  render  it 
very  difficult  to  say  precisely  what  part  of  the  bone  was  originally 
affected,  and  a trephine  applied  under  these  circumstances  may  fail  to 
reach  the  seat  of  the  disease. 
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The  accompanying  wood-cut  represents  a case  in  which  the  trephine 


Fig.  2.  Abscess  in  upper  end  of  Tibia,  containing  putrid  pus  and  dead  bone ; 
trephined  unsuccessfully.  The  cavity  lined  by  a dense  membrane. 

was  unsuccessfully  applied,  and  where  the  disease  consequently 
remained  uncured.  It  also  shows  the  fibrous  membrane  which  occa- 
sionally, but  by  no  means  always,  lines  the  cavity  of  the  abscess.  A 
similar  cyst  has  been  observed  in  cases  of  deposit  of  crude  tubercle 
by  M.  Nelaton.  It  is  at  first  gelatinous  and  semi-transparent;  but 
subsequently  becomes  firm  and  unyielding.  Examined  externally,  it 
presents  a rose-coloured  tint,  dependent  upon  the  vessels  extending 
to  it  from  the  neighbouring  bone.  When  macerated  for  several  days 
in  water  or  alcohol,  it  is  found  to  be  composed  of  white  unyielding 
fibres  interlaced  in  every  direction,  and  resembling  in  some  respects 
the  structure  of  the  capsular  ligaments  of  joints.  In  other  cases,  the 
abscess  is  enclosed  in  every  direction  by  condensed  bone,  which,  when 
injected,  presents  a number  of  small  bright  red  patches,  giving,  at  a 
distance,  the  appearance  of  a continuous  vascular  layer. 
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After  a circumscribed  abscess  is  formed  in  bone,  the  parts  around 
appear  to  accommodate  themselves  to  its  presence.  This  is  accom- 
jjlished,  not  by  the  fibres  of  the  bone  being  pressed  asunder,  but  by 
an  actual  absorption  of  the  osseous  substance.  The  intense  pain  ex- 
perienced depends,  doubtless,  upon  the  extreme  tension  maintained 
upon  the  unyielding  structure,  and  every  fresh  accession  of  pain  results 
from  a fresh  secretion  of  fluid.  The  influence  of  some  medicines  in 
restraining  the  symptoms  may  probably  depend  upon  their  power  of 
promoting  the  absorption  of  the  more  fluid  part  of  the  abscess.  Thus 


Fig.  3.  Abscess  in  lower  end  of  Tibia,  opening  exierually. 


we  find  that  the  iodide  of  potassium,  given  in  doses  of  three  or  four 
grains,  will  sometimes  be  followed  by  a temporary  abatement  of  the 
])ain ; and  it  would  appear  from  the  cases  recorded,  that,  after  the  first 
attack  of  pain,  the  symptoms  may  remain  in  abeyance  for  almost  an 
unlimited  period,  until  some  accidental  cause  produces  a fresh  secretion 
of  fluid.  The  cavity  of  the  abscess  then  again  becomes  distended,  and 
the  pain  of  compression  returns.  The  pressure  of  the  fluid  operates 
on  all  sides  equally,  and  tends  to  cause  absorption  in  every  direction. 
But  this  is  counteracted  by  the  constant  tendency  to  the  deposition  of 
new  bone.  A process  analogous  to  the  pointing  of  an  abscess  in  soft 
parts  not  unfrequently  takes  place ; the  ulceration  affects  one  point 
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of  the  walls  of  the  abscess  particularly,  and  an  opening  may  thus  be 
formed,  through  which  its  contents  are  evacuated  externally. 

In  other  cases,  the  process  of  deposition  goes  on  in  the  whole 


Fig.  4.  Abscess  in  Tibia,  opening  into  knee-joint. 


circumference  of  the  bone  as  rapidly  as  that  of  absorption,  and  the 
abscess  cannot  then  make  its  way  externally.  The  compact  structure 
of  the  shaft  of  the  bone  also  prevents  it  extending  in  that  direction ; 
the  articular  surface  is  then  the  only  one  towards  which  the  abscess 
can  extend.  No  fresh  layers  of  bone  can  here  be  deposited,  and  the 
fluid  consequently  makes  its  way  towards  the  joint. 

The  cartilage  has  been  observed  in  such  cases  to  be  affected  in  two 
ways  : either  perforated,  so  as  to  allow  the  matter  to  escape  directly 
into  the  articulation,  or  absorbed  over  a large  surface  without  suppur- 
ation. In  a case  of  the  latter  kind,  recorded  by  Sir  B.  Brodie,  the 
cartilage  covering  the  head  of  the  tibia  in  some  places  was  perfect  in 
its  structure,  but  it  existed  only  in  nari'ow  stripes ; in  other  parts,  it 
had  degenerated  into  a substance  something  like  condensed  cellular 
membrane  ; in  others,  the  only  vestige  of  it  was  a kind  of  membrane, 
so  thin,  that  the  bone  could  be  seen  through  it ; and  in  other  parts, 
the  surface  of  the  tibia  was  completely  exposed,  but  not  carious. 
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ON  FIXED  AND  LONG-CONTINUED  PAIN  IN  BONE, 
NOT  NECESSARILY  DEPENDENT  UPON  THE 
PRESSURE  OF  CONFINED  MATTER. 


The  pain  which  attends  suppuration  in  the  interior  of  a bone,  is  not 
always  in  proportion  to  the  pressure  exercised  by  the  confined  fluid. 
It  arises,  apparently,  in  some  cases  from  the  tension  produced  in  the 
condensed  bone  by  the  interstitial  deposit  of  fresh  bony  matter.  In 
other  instances,  a very  small  quantity  of  matter  contained  in  soft 
spongy  bone  becomes  a source  of  irritation,  and  appears  to  determine 
to,  and  fix  in  the  part,  some  pain  depending  upon  constitutional  causes, 
and  which,  were  it  not  for  the  disease  in  the  bone,  might  have  fallen 
upon  some  other  region.  The  morbid  sensations  once  established  will 
continue,  although  not  originally  produced  by  the  local  disease,  until 
that  is  removed ; and  even  after  it  has  been  removed,  they  will,  as  if 
from  confirmed  habit,  shew  a tendency  to  return  to  their  accustomed 
place.  After  a time,  however,  if  the  cause  which  has  determined  the 
pain  to  a particular  spot  be  removed,  and  no  fresh  source  of  irritation 
be  present,  the  symptoms  will  cease.  The  piece  of  bone  from  which 
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the  accompanying  wood-cut  is  taken,  was  removed  from  the  tibia  of 
a person  of  highly  nervous  temperament,  who  had  for  years  suffered 


Kig.  6.  I’onioii  of  tliiukciieii  but  nod  bone,  romovoil  from  a lower  extremity  of  tibia, 
aliewing  ilio  cavity  of  a Hmall  abscesa. 

most  severe  local  pain,  and  been  subject  to  a great  variety  of  treat- 
ment under  different  medical  men.  At  length  the  operation  of  tre- 
phining the  tibia  was  performed  by  Sir  B.  Brodie.  The  pain  did  not 
immediately  cease,  but  after  an  interval  the  patient  permanently  re- 
covered. The  drawing  (for  which  I am  indebted  to  the  kindness  of 
Mr.  Charles  Hawkins)  shows  how  small  the  cavity  was  in  which  the 
fluid  was  contained,  and  the  soft  and  spongy  nature  of  the  bone  in  its 
immediate  neighbourhood. 

I'he  following  case  appears  to  show,  that  a constitutional  affection 
produced  by  syjihilis  or  mercury,  may  in  like  manner  be  determined 
to,  and  localised  in,  a particular  bone;  and  that  the  symptoms  may 
there  be  kept  up  for  almost  an  unlimited  time  by  a very  small  quantity 
of  matter  in  its  interior. 

Case  hi.  A married  woman,  of  a light  complexion,  and  twenty-four 
years  of  age,  was  admitted  an  out-patient  at  King’s  College  Hospital 
in  the  year  1849.  The  left  knee-joint  was  at  that  time  enlarged  and 
painful,  a puffy  elastic  swelling  presented  itself  on  the  outer  side  of 
the  joint,  affording  somewhat  the  appearance  of  a dislocation  of  the 
patella : very  little  fluctuation  could  be  detected  within  the  synovial 
membrane.  The  whole  of  the  surrounding  parts  were  painful,  but  the 
pain  appeared  to  be  of  a very  different  character,  and  much  more 
severe,  when  the  weight  of  the  body  rested  upon  the  affected  limb,  or 
when  the  knee-joint  was  bent.  The  principal  suffering  was,  however. 
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experienced  at  night,  and  especially  after  she  had  become  warm  in 
bed.  The  deep-seated  “ pain  in  the  bone”,  would  then  entirely  pre- 
vent her  from  sleeping.  This  condition  had  lasted,  in  a greater  or 
less  degree,  for  a year  before  she  applied  to  King’s  College  Hospital. 
Three  years  previous  to  this  she  had  been  treated  for  syphilis,  and 
had  taken  mercury  several  times. 

The  joint  was  directed  to  be  kept  at  rest,  and  three  or  four  grains 
of  the  iodide  of  potassium  were  given  three  times  a day.  Under  this 
treatment  the  swelling  soon  subsided,  and  the  pain  was  much  relieved. 
The  joint  could  now  be  freely  examined,  and  it  became  evident  that 
the  head  of  the  tibia  was  the  principal  seat  of  the  disease.  Being 
relieved  of  her  symptoms,  the  patient  now  discontinued  her  attend- 
ance. She  remained  free  from  pain  for  a short  time  only,  and  again 
applied  at  the  hospital : a repetition  of  the  former  treatment  was 
again  followed  by  complete  relief.  As  soon  as  she  discontinued  her 
medicine,  however,  the  symptoms  returned.  In  this  way  she  continued 
under  treatment  for  three  years,  and  at  one  time  persevered  with  the 
iodide  of  potassium  for  six  months  without  any  material  intermission. 
As  long  as  she  took  the  medicine  she  was  easy,  but  upon  discontinu- 
ing it  the  pain  invariably  recurred. 

Being  tired  out  by  the  long  continuance  of  the  disease,  she  now 
wished,  if  possible,  that  something  more  should  be  done,  and  I 
mentioned  to  her  that  permanent  relief  might  possibly  be  afforded  by 
trephining  the  head  of  the  tibia,  where,  as  I conceived,  some  local 
cause  was  keeping  up  the  disease.  The  ‘pa-tlent,  who  before  had 
refused  to  go  into  the  hospital,  now  readily  consented,  for  the  purpose 
of  having  the  operation  performed.  On  her  admission,  the  left  leg, 
round  the  head  of  the  tibia,  measured  half  an  inch  in  circumference 
more  than  the  right.  There  was  comparatively  little  pain  or  swelling, 
as  she  had  been  taking  her  medicine  for  some  days ; but  she  com- 
plained of  tenderness  upon  pressure  about  the  insertion  of  the  liga- 
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mentum  patelliE,  anil  over  the  upper  part  of  the  internal  tuberosity  of 
the  tibia,  which  was  evidently  enlarged.  As  the  shaft  of  the  bone  was 
in  no  way  affected,  and  the  pain  and  swelling  were  confined  to  the  im- 
mediate neighbourhood  of  the  joint,  it  appeared  that  the  epiphysis  of 
the  bone  had  originally  been  the  seat  of  the  disease.  It  became,  there- 
fore, necessary  to  apply  the  trephine  to  this  part,  taking  care,  at  the 
same  time,  to  avoid  injuring  the  articulation,  I had  the  advantage  of 
Mr,  Fergusson’s  and  Mr,  Partridge’s  advice,  and  the  operation  was 
performed  with  their  concurrence. 

On  the  29th  of  May,  a T-shaped  incision  having  been  made  over  the 
upper  part  of  the  internal  tuberosity  of  the  tibia,  the  parts  below  were 
carefully  separated  with  the  handle  of  the  scalpel,  until  the  bone  was 
felt  with  the  point  of  the  finger.  The  trephine,  which  was  made 
purposely,  with  a very  deep  blade,  and  not  more  than  a third  of  an  inch 
in  diameter,  was  now  applied.  As  soon  as  the  outer  shell  of  bone  was 
perforated,  the  cancellous  structure  was  felt  to  give  way  under  the 
pressure  of  the  instrument,  and  some  minute  and  separate  flakes  of 
white  matter  were  observed  to  escape  with  the  blood  by  its  side.  After 
the  operation,  water  dressing  was  applied,  and  an  opiate  ordered  at 
night.  On  the  first  of  J une,  the  patient  stated  that  her  leg  had  not 
felt  so  easy  for  four  years.  She  had  slept  well  every  night  since  the 
operation,  and  was  free  from  pain.  There  was  no  fever. 

On  the  4th  the  knee  felt  stiff  and  sore,  and  rather  uncomfortable, 
but  she  had  had  no  return  of  the  “old  pain”;  a gutta  percha  splint  was 
placed  behind  the  joint.  • 

bth.  She  was  again  free  from  pain. 

1th.  There  was  now,  for  the  first  time,  some  return  of  what  she  dis- 
tinguished as  the  old  pain. 

12//t.  All  uneasiness  had  now  subsided  without  any  medicine,  and 
she  felt  quite  comfortable. 

18M.  Had  again  some  discomfort  about  the  knee,  but  no  further 
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return  of  the  former  pain.  The  puflfy  swelling  on  the  outer  side  of  the 
tibia,  which  had  in  a great  measure  subsided,  now  increased,  and  be- 
came painful  upon  pressure ; a diseased  gland  in  the  neck  at  the  same 
time  began  to  enlarge.  She  was  ordered  some  citrate  of  iron  in  com- 
bination with  the  small  doses  of  the  iodide  of  potassium,  and  was 
directed  to  get  up,  as  it  was  supposed  that  her  present  symptoms 
depended  in  a great  measure  upon  her  confinement  to  bed.  In  a week 
after  this  time  she  was  enabled  to  leave  the  hospital,  when  her  general 
appearance  rapidly  improved. 

On  the  24th  of  August  her  health  was  quite  restored ; she  could 
raise  her  leg  without  any  pain  or  inconvenience,  and  had  experienced 
no  return  of  the  “ old  pain”  since  leaving  the  hospital. 

The  idea  of  trephining  the  tibia  in  this  case  was  suggested  by  a case 
which  occurred  at  the  Lock  Hospital,  during  the  period  when  I held 
the  office  of  house-surgeon.  A young  and  delicate  woman,  after  other 
symptoms  which  it  is  unnecessary  to  detail,  became  subject  to  intense 
and  uninten-upted  pain  in  the  right  thigh.  The  disease  was  relieved 
by  none  of  the  means  employed,  and  the  patient  at  length,  after  most 
protracted  and  severe  suffering,  died,  apparently  worn  out  by  the 
pain.  On  making  a section  of  the  bone,  I found  that  its  cancellous 
structure  was  occupied  at  different  parts  by  a morbid  deposit.  This 
occurred  in  irregular  patches,  completely  filled  the  cancelli,  and  was 
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of  a light  brown  colour.  It  was  moderately  firm  in  consistence,  and 
upon  a chemical  examination  by  Dr.  Beale,  of  Carey  Street,  was  pro- 
nounced to  consist  chiefly  of  fatty  matter.  The  parietos  of  the  bone 
were  greatly  thickened,  and  a kind  of  cancellous  structure  had  been 
developed  between  the  original  outline  of  the  bone  and  the  newly- 
formed  portions. 

The  extreme  distress  which  this  patient  endured  arose  probably 
from  the  tension  produced  by  the  interstitial  deposit  of  bony  matter : 
whether  determined  in  this  individual  instance  by  the  presence  of 
diseased  matter  in  the  interior  of  the  bone,  or  not,  I will  not  undertake 
to  say ; but,  in  either  case,  it  appeared  probable  that  the  pain  which 
constituted  the  really  serious  part  of  the  disease  might  have  been  re- 
lieved, had  a sufficient  opening  been  made  in  the  bone.  If  the  morbid 
deposit  kept  up  the  irritation  and  produced  the  surrounding  thickening, 
an  artificial  opening  might  at  once  have  afforded  relief.  The  object 
of  such  an  opening  would  be  not  necessarily  to  remove  all  the  diseased 
matter  in  the  interior  of  the  bone,  but  that  it  might  be  dissolved  and 
expelled  in  the  subsequent  suppuration.  If,  on  the  other  hand,  the 
real  disease  were  independent  of  the  deposit  in  the  cancellous  struc- 
ture, the  removal  of  a portion  of  the  dense  and  hard  crust  of  the  bone 
would  be  the  means  most  likely  to  relieve  the  tension  of  the  parts. 
Such  were  the  considerations  which  determined  me,  shoidd  an  oppor- 
tunity present  itself,  to  try  the  effect  of  making  an  artificial  opening  in 
cases  of  long-continued  pain  in  bone,  not  yielding  to  internal  remedies, 
and  following  the  action  of  a morbid  poison  upon  the  systein.  In  such 
an  experiment  there  is  everything  to  be  gained  and  nothing  to  be  lost. 
Kor  should  the  operation  entirely  fail  in  removing  the  symptoms,  the 
patient  is  not  left  in  a worse  condition  than  before. 

The  morbid  deposit  in  the  interior  of  bones  to  which  I have  alluded, 
may,  I believe,  take  place  so  as  to  occupy  a large  portion  of  their 
cancellous  structure  ; and  that  it  then  become.s  a source  of  irritation 
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in  some  cases,  I cannot  doubt,  from  the  fact  of  openings  being  occa- 
sionally formed  by  a natural  process  of  ulceration  in  bones  long  affected, 
as  if  to  allow  an  exit  for  the  morbid  matter.  These  points  are  illus- 
trated in  the  accompanying  figure,  for  which  I am  indebted  to  Mr. 
Harrison,  of  the  Albany  Court-yard. 


Fig.  7.  Showing  morbid  deposit  in  bone,  and  ulcerated  opening  through  its  thickened  wall. 

In  the  class  of  cases  now  referred  to,  there  may  be  no  formation  of 
pus  in  the  bone.  In  this  respect  they  differ  from  those  previously 
mentioned.  Independently,  however,  of  the  actual  pressure  of  the 
confined  fluid,  the  cases  are  strictly  analogous.  The  essential  charac- 
ters of  the  disease  may  be  the  same,  whether  the  original  cause  of  local 
irritation  arise  from  confined  purulent  fluid,  or  from  a deposit  of  morbid 
matter  in  a more  solid  form,  or  from  a piece  of  necrosed  bone. 

The  following  somewhat  remarkable  case  came  under  my  observa- 
tion in  the  year  1852. 

Case  iv.  A gentleman,  of  a highly  nervous  temperament,  had, 
twelve  years  before,  taken  large  quantities  of  mercury  for  some  affec- 
tion of  his  throat,  which  there  was  no  reason  to  believe  was  of  a 
specific  character.  His  mouth  was  kept  sore  by  the  medicine  for  five 
months,  during  which  time  he  continued  taking  it,  and,  according  to 
his  own  account,  he  occasionally  took  as  much  as  twenty-five  grains 
of  blue  piU  a-day.  Six  years  after  this,  he  had  the  small-pox,  which 
left  him  much  debilitated. 
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in  the  year  1849,  he  became  subject  to  a very  severe  cough,  wliich 
there  was  reason  to  believe  was  connected  with  a cavity  in  one  of  his 
lungs.  His  ankles  became  swollen  during  the  following  year,  and  a 
pain  settled  in  his  left  shin.  About  a fortnight  after  the  first  appear- 
ance of  the  pain,  he  struck  his  leg  severely.  The  pain  then  became 
suddenly  increased,  and  continued  without  intermission  for  many  weeks. 
After  this  he  went  to  Bath,  and  the  symptoms  ceased  for  about  three 
months,  but  again  returned,  in  consequence,  as  he  supposed,  of  a very 
long  walk. 

In  the  spring  of  1851,  the  leg  was  struck  a second  time,  and  the 
pain  became  of  a much  more  severe  character  than  it  had  previously 
been.  His  cough  was  now  much  relieved,  and  at  length  entirely  left 
him,  while  under  the  care  of  Dr.  Golding  Bird. 

Three  months  after  his  second  accident,  he  became  subject  to  rheu- 
matism, which  constantly  recurred,  and  was  situated  in  different  parts, 
but  principally  affected  the  lower  part  of  the  right  thigh.  The  rheu- 
matism first  appeared  after  the  pain  in  the  leg  had  been  temporarily 
relieved  by  taking  iodide  of  potassium,  in  doses  of  four  grains  twice 
a-day. 

From  the  period  of  the  second  accident,  in  the  spring  of  the  year 
1851,  to  the  time  when  I first  saw  him  in  1852,  the  pain  in  the  leg 
was  of  a very  distressing  nature,  but  was  rather  better  when  he  walked 
upon  it  during  the  day  than  at  other  times.  This  circumstance  is 
the  more  remarkable  from  ha\ing  been  before  observed  in  somewhat 
similar  cases.  At  night,  the  pain  usually  deprived  him  of  rest  till 
between  six  and  eight  o’clock  in  the  morning,  when  the  limb  generally 
became  bathed  in  perspiration.  After  this  he  would  fall  asleep.  His 
sufferings  were  always  relieved  by  the  iodide  of  potassium,  which  had 
originally  been  prescribed  for  him  by  Dr.  Golding  Bird.  He  usually 
experienced  the  benefit  of  this  medicine  after  he  had  taken  five  or  six 
doses  in  the  way  above  mentioned.  While  taking  this  remedy  he 


FIXED  AND  LONG-CONTINUED  PAIN  IN  BONE. 


65 


slept  very  well ; but  as  soon  as  its  influence  had  ceased,  the  pain 
habitually  returned  with  all  its  former  severity.  He  was  therefore 
driven  to  have  constant  recourse  to  it,  and,  on  an  average,  took  about 
eighty  grains  a month.  He  found,  however,  that  although  the  pain 
was  relieved  by  this  means,  that  his  gums  became  spongy  and  apt  to 
bleed,  and  in  other  ways  it  became  apparent  that  the  continued  action 
of  the  medicine  was  producing  a debilitating  efiect  upon  his  system. 
He  had  several  times  tried  to  do  without  his  medicine,  and  wishing 
not  to  take  it  unnecessarily,  had  continued  as  much  as  a month  at  a 
time  without  sleep,  excepting  the  short  nap  he  got  after  six  o’clock  in 
the  morning.  It  was  with  a view  to  ascertain  whether  any  surgical 
relief  could  be  afforded  him,  that,  with  Dr.  Golding  Bird’s  concurrence, 
he  came  to  me  in  the  summer  of  the  year  1852. 

The  leg  at  this  time  presented  a swelling  over  the  centre  of  the 
tibia,  evidently  depending  upon  an  enlargement  of  the  bone,  and  about 
half  way  between  this  and  the  lojyer  extremity  of  the  tibia,  was  a 
second  smaller  projection,  which  could  be  distinguished  only  by  pass- 
ing the  finger  over  its  surface.  Both  these  places  were  very  tender 
to  the  touch,  and  the  upper  one  presented  at  one  point  a sense  of 
fluctuation,  as  though  a small  quantity  of  fluid  were  contained  between 
the  periosteum  and  the  bone.  The  night  after  the  leg  was  examined 
the  pain  was  greatly  increased,  and  he  got  no  sleep  at  all. 

When  requested  to  point  out  the  part  where  he  suffered  the  most 
pain,  he  would  pass  his  hand  generally  over  the  lower  part  of  the 
tibia ; and  when  asked  to  define  the  spot  more  precisely,  he  said  that 
he  had  experienced  as  much  pain  as  anywhere  in  the  lower  of  the  two 
enlargements.  No  one  spot,  however,  could  be  selected  as  habitually 
more  painful  than  the  rest. 

As  this  case  was  in  many  respects  analogous  to  one  before  men- 
tioned (Case  III),  it  appeared  probable  that  the  symptoms  might  be 
relieved  by  the  same  means.  The  tenderness  of  the  bone  and  the 
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evident  affection  of  the  periosteum,  rendered  it  probable,  however, 
that  this,  like  the  previous  case,  was  not  an  instance  of  simple  abscess 
of  the  tibia. 

On  the  27th  of  September,  the  patient  having  been  rendered  insen- 
sible with  chloroform  by  Dr.  Snow,  a trephine,  five-eighths  of  an  inch 
in  diameter,  was  applied  over  the  centre  of  the  larger  projection  about 
the  middle  of  the  tibia.  The  surface  of  the  bone  was  here  found  to 
be  soft,  but  its  substance  was  hard  as  ivory,  and  it  was  with  much 
difficulty  that  the  trephine  was  made  to  perforate  it.  The  original 
cavity  of  the  bone  was  found  to  be  occupied  by  dense  bony  structure, 
so  that  a cylinder  of  solid  bone,  an  inch  in  depth,  was  removed  with- 
out any  cavity  or  cancellous  structure  being  found.  The  centre  of  the 
portion  of  bone  thus  removed  was  found,  when  subsequently  more 
carefully  inspected,  to  be  softened  to  a very  limited  extent. 

A smaller  trephine,  three-eighths  only  of  an  inch  in  diameter,  was 
then  applied  over  the  second  projection  lower  down  upon  the  tibia. 
The  bone  here  was  much  softer,  and  before  the  instrument  had  pene- 
trated half  an  inch,  a small  cavity  was  opened  containing  some  thin 
brownish  looking  matter.  This  cavity  was  examined  with  a probe, 
and  extended  a little  way  up  the  centre  of  the  bone. 

The  smaller  trephine  was  now  again  applied  about  midway  between 
the  two  former  openings.  The  bone  here  was  softer  than  in  either  of 
the  other  situations,  and  the  instrument  entered  its  substance  readily. 
It  had  penetrated. about  three-fifths  of  an  inch  when  a considerable 
quantity  of  reddish  matter  oozed  up  by  its  side,  and  the  trephine 
entered  a distinct  cavity  in  the  bone ; a probe  introduced  through  the 
aperture  passed  up  to  the  neighbourhood  of  the  first  opening  made  by 
the  larger  trephine.  This  was  therefore  enlarged,  and  a communica- 
tion established  between  it  and  the  opening  last  made.  The  cavity 
exposed  by  the  second  application  of  the  trephine  appeared  not  to 
communicate  with  the  other.  Had  it  done  so,  the  matter  would  have 
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passed  through  it,  and  not  have  been  forced  up  by  the  side  of  the 
trephine  when  applied  the  third  time.  The  two  collections  of  matter, 
in  all  probability,  corresponded  to  the  two  distinct  injuries  which  the 
part  had  sustained. 

For  some  days  after  the  operation,  the  patient  suffered  severe  pain 
in  the  leg,  but  nevertheless  occasionally  got  some  natural  rest  at  night. 
On  the  2nd  of  October  he  for  the  first  time  experienced  an  interval  of 
complete  ease.  The  pain,  when  it  recurred,  had  now  changed  its 
character.  It  was  rather  an  excessive  smarting  than  the  dull  aching 
sensation  formerly  experienced. 

On  the  6th  of  October,  the  pain  from  which  he  had  so  long  suffered 
had  entirely  subsided,  but  he  complained  of  an  increase  of  the  smarting 
sensation  upon  the  surface.  He  was  directed  to  apply  some  flannel 
sprinkled  with  chloroform  over  the  leg,  but  experienced  little  relief 
from  its  use.  On  the  7th  he  had  some  remission  from  the  smarting 
pain,  but  it  returned  again  on  the  8th.  On  the  9th,  he  continued 
tolerably  easy,  but  the  pain  again  recurred  on  the  following  day.  On 
the  11th,  a fortnight  after  the  operation,  he  was  free  from  pain  and 
slept  well,  although  the  parts  were  still  tender  to  the  touch.  On  the 
19th  and  21st  of  October  he  continued  free  from  pain.  After  this 
the  tenderness  in  the  leg  gradually  disappeared,  and  he  recovered 
most  satisfactorily. 

As  the  pain  in  this  case  commenced  before,  and  continued  after,  there 
was  reason  to  suspect  any  collection  of  matter  in  the  bone,  it  could 
not  have  depended  altogether  upon  the  presence  there  of  confined  fiuid. 
When  once  formed,  the  matter  doubtless  continued  to  maintain  the 
irritation,  but  the  pressure  of  the  abscess,  for  the  reason  stated,  could 
not  have  been  the  sole  and  immediate  cause  of  the  pain. 

In  cases  where  it  is  deemed  advisable  to  perforate  a bone,  I have 
been  led  to  prefer  the  use  of  a trephine  of  a very  small  diameter  in  the 
first  instance.  It  answers  the  purpose  of  an  exploring  trochar  in  soft 
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parts,  and  appears  to  me  to  possess  the  following  additional  advantages. 
A portion  of  bone  is  more  quickly  removed  with  a small  than  with  a 
larger  instrument,  and  the  opening  made  requires  less  time  to  close 
subsequently.  Should  the  first  application  of  the  small  trephine  not 
discover  the  disease,  a second,  or  a third  opening  can  be  made  without 
inconvenience.  When  once  an  aperture  has  been  made  into  the  bone, 
a flexible  probe  introduced  and  turned  in  different  directions,  mil 
generally  enable  the  surgeon  to  determine  what  further  portion  of 
bone,  if  any,  should  be  removed.  Portions  of  the  affected  bone  are 
occasionally  very  hard,  and  it  may  happen  that  a small  segment  only 
of  a comparatively  large  trephine  may  come  upon  the  softened  bone 
(the  remainder  of  the  sawing  edge  being  firmly  supported  by  the  con- 
densed and  solid  structure).  The  operator  will  then  have  no  intimation, 
from  the  yielding  of  the  softened  tissue  beneath  the  pressure  of  the 
instrument,  of  having  arrived  at  the  disease ; and  in  cases  where,  as 
in  Case  iv,  a very  small  portion  only  of  the  bone  is  softened,  the  tre- 
phine may  be  worked  deeper  than  is  intended.  Such  an  accident  can 
rarely  happen  with  a small  trephine,  with  which  the  degrees  of  resist- 
ance of  the  different  parts  of  the  bone  are  very  readily  appreciated. 
It  is  quite  possible,  even  with  a large  trephine,  to  miss  an  abscess 
situated  in  the  interior  of  a bone ; and  considering  the  time  that  its 
application  requires,  and  the  amount  of  bone  involved,  it  becomes  a 
subject  of  serious  consideration  whether  a second  or  a third  portion 
should  be  removed.  The  trephines  which  I have  used  are  about  three- 
eighths  of  an  inch  in  diameter,  and  were  made  for  the  purpose  by 
Mr.  Matthews,  of  Portugal-street. 

In  determining  where  the  instrument  should  first  be  applied,  the 
most  projecting  point  is  to  be  selected  as  a rule.  But  this  will  not 
always  be  the  part  at  which  the  matter,  should  there  be  any,  will  be 
found  (Case  iv).  The  next  best  rule  is  to  select  the  most  sensitive 
spot  for  the  operation ; but,  as  in  Case  i,  there  may  be  no  spot  pecu- 
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liarly  tender.  Perhaps  the  best  guide  in  such  cases  is  a slight  increase 
in  the  temperature  of  the  skin,  immediately  over  the  seat  of  the  dis- 
ease, which  may  be  detected  by  the  touch  in  a certain  proportion  of 
cases.  Should  none  of  these  indications  determine  the  precise  spot 
at  which  the  instrument  is  to  be  applied,  and  should  the  swelling 
of  the  bone  extend  for  some  distance,  the  opening  should  be  made  in 
a dependent  situation. 

The  following  case,  in  which  there  was  no  suppuration  and  no  ex- 
ternal opening,  presents  an  example  of  chronfc  irritation  from  necrosis, 
producing  a very  large  deposit  of  new  bone,  and  giving  rise  to  some  of 
the  symptoms,  although  in  a milder  form,  that  were  present  in  the 
cases  of  abscess  in  the  tibia  before  related. 

Case  v.  A.  R.,  aged  24,  was  admitted  into  King’s  College  Hos- 
pital, May  21, 1852.  Twelve  months  previously,  she  had  experienced 
much  pain  in  the  left  leg.  This  was  attended  with  swelling  and  red- 
ness extending  over  the  whole  limb.  After  a time,  she  went  into  Guy’s 
Hospital,  where  she  remained  twenty -two  weeks,  and  then  returning 
home,  continued  without  attendance  for  three  months. 

On  admission  into  King’s  College  Hospital,  the  two  lower  thirds  of 
the  left  tibia  were  very  much  enlarged ; the  surrounding  skin  was  red 
and  tender  upon  pressure ; she  complained  of  pain  in  the  leg,  which 
at  night  was  occasionally  sufficiently  severe  to  cause  her  to  get  up  and 
walk  about  the  room.  Generally  speaking,  she  found  that  the  leg  was 
easier  when  hanging  down  than  at  other  times.  There  was  no  external 
opening,  nor  any  apparent  constitutional  or  hereditary  disease  to  ac- 
count for  the  symptoms.  She  was  kept  in  bed  for  five  weeks,  and 
some  internal  medicines  were  given ; but  as  no  benefit  appeared  to  be 
derived  from  these  means,  the  operation  of  trephining  the  tibia  was 
performed  upon  the  1st  of  July.  It  became  apparent  during  the  opera- 
tion that  the  bone  was  very  greatly  thickened  and  condensed ; and  it 
was  with  some  difficulty  that  the  trephine  was  made  to  perforate  its 


70 


FIXED  AND  DONG-CONTINUED  PAIN  IN  BONE. 


dense  substance.  When  the  first  portion  of  bone  was  removed,  tlie 
in’egular  rough  surface  of  some  dead  bone  could  be  felt  beneath.  It 
became  therefore  evident  that  the  case  was  one  of  necrosis.  The  tre- 
phine, which  was  of  small  diameter,  was  now  applied  to  different  parts, 
so  as  to  admit  of  a considerable  portion  of  the  newly-formed  bone 
being  removed  by  sawing  between  the  openings.  These  would  repre- 
sent the  corners,  and  the  lines  of  the  saw  the  sides,  of  an  oblong.  The 
portion  of  bone  thus  raised  was  half  an  inch  thick  at  its  thinnest  part. 
Between  it  and  the  exposed  and  necrosed  shell  of  the  tibia  there  was 
no  fluid  whatever.  A portion  of  the  dead  bone  at  the  bottom  of  the 
wound  was  now  removed  in  a similar  way,  and  in  the  centre  of  the 
old  bone  was  found  a condensed  and  detached  portion  of  dead  cancel- 
lous structure.  It  is  unnecessary  to  give  any  further  details  of  this 
case,  except  to  mention  that,  after  the  operation,  the  pain,  as  well  as 
the  redness  of  the  skin  of  the  leg,  entirely  subsided,  and  in  less  than 
two  months  she  was  sufficiently  well  to  leave  the  hospital. 

Strumous  deposit  in  bone  may  in  lilce  manner  become  the  source  of 
chronic  irritation  and  long  continued  pain.  It  is  seldom,  indeed,  that 
crude  tubercle  is  deposited  in  any  quantity  in  bone,  but  the  following 
case,  for  which  I am  indebted  to  Mr.  Hewett,  of  St.  George’s  Hospital, 
will  serve  to  shew  that  when  it  does  occur  the  symptoms  will  bear  a 
certain  resemblance  to  those  of  chronic  abscess.  A man  was  admitted 
into  St.  George’s  Hospital  with  a tumour  situated  at  the  union  of  the 
middle  to  the  lower  third  of  the  thigh.  This  tumour  was  unyielding 
in  its  nature  and  not  painful  when  handled.  Fifteen  months  pre- 
viously the  patient  had  begun  to  suffer  considerable  pain  in  the  bone, 
of  a shooting  character.  This  deprived  him  of  rest  at  night.  Three 
months  afterwards  the  swelling  made  its  appearance,  and  gradually 
increased  in  size ; seven  months  from  the  time  he  was  first  attacked 
his  health  began  to  fail,  and  the  pain  in  the  thigh  had,  with  few  inter- 
missions, been  continual  and  of  a severe  character.  I he  year  follow- 
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ing  his  first  admission  into  the  hospital, he  was  attached  with  erysipelas, 
and  died.  On  examining  the  thigh,  great  thickening  and  condensation 
were  observed  between  the  muscles  and  the  hone.  The  periosteum, 
which  was  much  thickened,  presented,  on  its  free  surface,  a large  patch 
of  tubercular  matter,  enveloped  in  a dense  cyst.  The  bone  itself  was 
irregular  in  shape,  much  hypertrophied,  and  very  hard.  Its  medullary 
cavity  at  this  point  was  filled  ivith  tubercular  matter,  surrounded  by 
gray  semitransparent  lymph.  Deposits  of  scrofulous  matter  were  also 
found  in  other  parts. 


From  the  examples  now  adduced  it  appears  that  long  continued  pain 
in  bone  may  arise  from  a variety  of  different  pathological  conditions, 
and  that  the  chronic  irritation,  which  precedes  the  deposit  of  new  bone, 
may  depend,  among  others,  upon  the  following  local  causes  : — 1.  Upon 
the  formation  of  pus  within  the  bone.  2.  Upon  the  deposition  there 
of  more  solid  material  arising  from  the  poisons  of  mercury,  or  syphilis. 
3.  Upon  a collection  of  tubercular  matter  in  bone;  or  4,  upon  the 
presence  of  a necrosed  portion  of  cancellous  structure. 

When  the  source  of  the  continued  irritation  is  thus  situated  within 
the  bone  itself,  it  seems  not  unreasonable  to  conclude  that  a similar 
plan  of  treatment  would  be  available,  from  whatever  cause  that  irri- 
tation may  arise ; and  the  results  hitherto  obtained  would  appear  to 
lead  to  the  inference  that  relief  may  be  expected  from  an  artificial 
opening  in  several  classes  of  cases. 

Wherever  there  is  reason  to  suspect  that  pain  in  a bone  is  kept  up 
by  the  presence  of  some  morbid  or  foreign  matter  in  its  interior,  or  by 
the  pressure  produced  by  a redundancy  of  bony  deposit,  it  appears 
evident  that  the  removal  of  a piece  of  the  shell  of  the  bone  is  the 
rational  mode  of  treatment.  An  opportunity  is  thereby  afforded  at 
once  for  the  escape  of  any  confined  matter,  and  the  tension  of  the  parts 


72 


FIXED  AND  LONG-CONTINUED  PAIN  IN  BONE. 


is  relieved ; and  it  appears  not  improbable,  from  the  favourable  effects 
hitherto  obtained  by  this  mode  of  treatment,  that  it  may  hereafter  be 
extended  to  the  relief  of  many  cases  of  protracted  and  obscure  affec- 
tion of  the  osseous  system. 


PURULENT  INFILTRATION  OF  BONE. 


When  suppuration  takes  place  in  bone,  and  the  fluid  is  neither  limited 
by  a cyst,  nor  by  condensed  bony  matter,  it  will  escape  into  the  sur- 
rounding cancellous  structure.  Any  diseased  secretions  may  in  a 
similar  way  infiltrate  a large  portion  of  the  interior  of  a bone,  and 
there  produce  much  local  and  constitutional  derangement.  Unless 
relief  be  afibrded  by  artificial  means,  the  morbid  matter  has  no  way 
of  escape,  and  can  be  removed  only  by  being  received  into  the  circu- 
lation, or  by  the  lengthened  process  of  ulceration  or  necrosis. 

The  free  communication  which  exists  between  different  parts  of  the 
cancellous  structure  of  a bone  is  illustrated  by  a very  simple  experi- 
ment. If  a small  hole  be  bored  in  the  sides  of  an  adult  bone,  and 
water  be  injected,  it  will  without  difficulty  permeate  the  whole  of  its 
interior ; or,  if  the  experiment  be  performed  upon  the  bone  of  a younger 
animal,  (up  to  the  time  at  which  it  attains  its  full  development),  the 
whole  of  the  shaft  will  be  injected,  but  none  of  the  injection  will 
penetrate  to  the  epiphysis.  In  like  manner,  diseased  fluids,  when 
they  escape  into  the  cancellous  structure  of  bone,  beyond  the  limit 
prescribed  by  the  adhesive  inflammation,  are  confined  only  by  the  dense 
osseous  parietes,  or  by  the  junction  of  the  epiphysis  with  the  shaft. 
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The  accompanying  wood-cut  represents  a section  of  a femur  infil- 
trated with  pus,  after  an  injury  which  had  exposed  a large  portion  of 
the  cancellous  structure  of  its  lower  extremity. 


Fig.  8.  Purulent  Iniiltration  of  Bone. 


The  line  of  separation,  formed  by  the  junction  of  the  epiphysis  with 
the  shaft  of  the  bone,  is  of  much  importance  w'ith  regard  to  opera- 
tions involving  the  extremities  of  the  long  bones  in  young  patients. 
Up  to  the  age  of  seventeen,  and  perhaps  later,  the  epiphysis  may  be 
separated  from  a long  bone  without  injuring  its  structure.  In  such 
cases,  however  much  the  epiphyses  of  bones  may  be  injured,  (as,  for 
instance,  in  the  excision  of  joints),  there  is  no  probability  that  puru- 
lent or  other  infiltration  will  extend  to  the  body  of  the  hone,  provided 
that  has  not  itself  been  involved  in  the  operation ; or,  on  the  other 
hand,  if  the  shaft  of  the  bone  be  the  original  seat  of  disease,  that  any 
morbid  action  will  extend  from  it  to  the  epiphysis.  That  diseased 
actions  in  bone  are  generally  communicated  by  infiltration  of  the  can- 
cellous structure,  and  that  such  actions  cease  ^vhen  they  cannot  thus 
be  transmitted,  is  sometimes  illustrated  in  the  scrofulous  affections  of 
the  bones  of  the  fingers  in  children.  The  whole  of  the  shaft  of  a bone 
may  in  such  cases  perish,  leaving  the  articular  extremities  unaffected ; 
recovery  may  then  take  place  with  a shortened  finger,  but  without  any 
interference  with  the  natural  motions  of  the  joints. 

The  experiment  of  injecting  the  interior  of  a bone  will  not  only  show 
that  a very  free  communication  exists  between  the  different  parts  of 
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its  cancellous  structure,  but  also  that  the  injected  fluid  may  be  made 
to  pass  very  readily  from  the  cancelli  into  the  medullary  vessels  of  the 
bone,  and  thence  into  the  general  circulation.  If  the  experiment 
be  performed  upon  a bone  which  has  just  attained  its  full  develop- 
ment, the  injection  will  pass  freely  from  the  nutritious  vessels  of  the 
shaft,  or  of  the  epiphysis,  according  to  the  situation  in  which  the 
opening  into  the  bone  has  been  made. 

It  is  easy  therefore  to  imderstand  that  disease  may  readily  be  pro- 
pagated, not  only  from  one  part  of  a bone  to  another,  but  also  from 
the  interior  of  a bone  to  different  parts  of  the  vascular  system.  This 
is  doubtless  the  explanation  of  the  very  large  proportion  of  cases,  in 
which  purulent  infiltration  of  bone  precedes  secondary  abscesses.  In 
such  instances,  the  course  of  the  morbid  action  may  be  traced  through 
the  vessels  of  the  bone  into  those  of  the  general  circulation.  After 
amputation  of  a limb,  terminating  in  phlebitis,  for  instance,  it  will 
sometimes  happen  that  the  divided  extremities  of  the  veins  will  show 
no  signs  of  having  participated  in  the  disease,  nor  will  any  signs  of 
inflammation  be  seen  for  several  inches  from  the  surface  of  the  stump. 
But  the  first  morbid  appearances  will  present  themselves  in  those 
veins,  Avhich  are  traversed  by  the  blood  derived  from  the  nutrient 
vessels  of  the  divided  bone. 

It  is  a point  of  much  interest  to  trace  the  mode  in  which  the  fatal 
affection  is  in  such  cases  transmitted.  The  following  observations  and 
experiments,  while  they  are  in  some  respects  peculiarly  applicable  to 
secondary  affections,  resulting  from  purulent  infiltration  of  bone,  are 
illustrative  of  similar  diseases  having  their  origin  in  other  parts. 

So  much  care  has  been  taken  of  late  years  to  distinguish  purulent 
from  other  morbid  fluids,  and  especially  from  softened  fibrin,  that  the 
idea  appears  to  have  become  general,  that  the  latter  differs  essentially 
from  them,  in  its  morbid  actions.  Experiments  would  appear  to  show 
that  while  pus,  under  certain  circumstances,  exercises  a very  different 
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influence  upon  the  blood  to  that  which  is  produced  by  dissolved  fibrin, 
yet  that  under  other  circumstances  their  actions  are  strictly  analogous. 

When  blood  stagnates  in  one  of  the  larger  veins  of  the  body,  it 
undergoes  certain  changes  w'hich  terminate  in  the  liquefaction  of  some 
of  its  constituents.  Thus,  in  the  decolorised  masses  of  fibrin  found 
in  the  veins  after  death,  it  is  not  at  all  uncommon  to  find  the  central 
portions  in  a fluid  state.  This  change  is  in  exact  accordance  with 
Mr.  Gulliver’s  experiments  upon  fibrin  when  removed  from  the  body, 
but  maintained  at  its  natural  temperature.  It  appears,  however,  that 
this  conversion  takes  place  much  more  readily  in  certain  condi- 
tions of  the  system  than  in  others ; and  as,  on  the  one  hand,  the 
fibro-albuminous  portions  of  the  blood  may  very  readily  assume  the 
solid  form,  so  on  the  other  hand  may  these  same  constituents  of  the 
blood,  after  they  have  become  solid,  be  reconverted  into  their  fluid 
slate. 

Case.  A gentleman,  of  a gouty  h,abit,  had  an  attack  of  low,  ill- 
defined  erysipelatous  inflammation  in  the  leg ; at  the  same  time  tlie 
femoral  vein  could  be  felt  as  a thickened  cord  at  the  upper  part  of  the 
thigh.  An  incision  having  been  made  in  the  leg,  a small  branch  of 
tlie  internal  saphena  vein  was  divided,  and  the  blood  flowed  from  it 
as  it  woidd  have  done  from  an  artery,  but  without  pulsation.  This 
evidently  depended  upon  the  blood  being  prevented  from  following  its 
natural  course  by  the  obstruction  in  the  femoral  vein.  The  blood 
which  flowed  from  the  wound  was  received  on  a sponge  in  some  warm 
water.  Almost  immediately  it  separated  into  its  different  parts.  The 
decolorised  fibrin  floated  in  firm  shreds  in  the  water,  and  adhered  in 
the  same  condition  to  the  sponge  upon  which  it  was  received.  Some 
of  this  fibrin  was  collected ; and,  having  been  separated  as  far  as  pos- 
sible from  any  admixture  of  water,  it  was  placed  in  a clean  bottle  and 
corked  up.  When  collected,  it  was  quite  as  firm  as  fibrin  usually  is, 
nnd  it  required  sonic  little  pressure  to  force  some  of  the  portions 
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through  the  neck  of  the  bottle.  No  artificial  heat  was  in  this  case 
applied,  but  on  the  following  day,  the  whole  of  the  contents  of  the 
bottle  had  become  reconverted  into  their  original  fiuid  condition. 

The  readiness  with  which  the  fibro -albuminous  portions  of  the  blood 
may  undergo  the  change  from  the  fiuid  to  the  solid,  and  from  the  solid 
to  the  fluid  form,  is  a point  of  considerable  interest  in  tracing  the 
mode  in  which  diseased  actions,  originating  in  purulent  infiltration  of 
bone,  may  extend  themselves  first  to  the  veins  of  the  part,  and  sub- 
sequently to  the  general  system.  When  fibrin,  which  has  been  allowed 
to  become  fluid  by  decomposition,  is  mixed  with  recently  drawn  blood, 
it  will  determine  its  rapid  coagulation.  In  this  respect,  the  action  of 
dissolved  fibrin  is  analogous  to  that  of  pus ; but  there  is  this  important 
distinction  between  the  two,  that,  whereas  the  coagulum  formed  by 
pus  is  particularly  firm,  that  determined  by  decomposed  fibrin  is 
loose,  and  however  long  it  is  kept,  it  does  not  become  more  solid. 

The  experiments  which  I have  before  published,  illustrating  the 
peculiar  action  of  pus  upon  blood,  have  been  repeated  by  several 
persons,  and  especially  by  Mr.  MUlington  of  Edinburgh.  The  observ- 
ations of  this  gentleman  led  him  to  the  conclusion,  that,  whereas  pus 
added  to  living  blood  determined  its  rapid  and  firm  coagulation,  putrid 
fluids,  on  the  contrary,  either  retarded  or  altogether  prevented  such  an 
action.  From  experiments  which  I have  myself  made  with  putrid 
fluids,  I believe  that  this  is  sometimes  the  case ; but  it  is  not  so  with 
regard  to  fibrin  which  has  become  putrid  by  decomposition.  It  is  to 
be  remembered,  that  the  blood  in  the  living  body  is  peculiarly  subject 
to  the  action  of  decomposed  fibrin;  and  it  is  in  perfect  accordance 
with  the  usual  economy  of  nature  to  find  the  sensibilities  of  a part 
actively  alive  to  those  influences  which  are  calculated  to  afiect  it 
injuriously.  The  blood  forms  no  exception  to  this  general  rule.  Its 
sensibilities  for  its  self-preservation  are  as  evident  as  those  of  other 
parts  ot  the  body,  and  are  called  into  play  in  an  especial  manner 
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in  reference  to  those  injurious  influences  to  which  it  is  peculiarly 
liable.  It  is  seldom  that  the  blood  is  subject  to  the  direct  action 
of  putrid  vegetable  matters,  or  even  to  the  putrid  secretions  from 
animal  bodies.  But  it  is  in  an  especial  manner  open  to  the  influence 
of  portions  of  liquefied  fibrin,  which  for  a time  has  stagnated  in  some 
part  of  the  vascular  system.  The  following  experiments  will  show 
how  readily  the  contact  of  such  is  felt  by  the  living  blood,  and  also 
the  means  adopted  for  the  preservation  of  the  general  mass  of  the 
circulating  fluid  from  its  deleterious  influence. 

Experiment.  Some  fibrin  of  the  blood  was  obtained  quite  firm, 
free  from  any  colouring  matter,  and  was  kept  and  allowed  to  decom- 
pose. At  the  expiration  of  three  or  four  weeks,  it  had  become  fluid 
and  of  a dirty  light  brown  colour ; a small  portion  of  this  was  now 
mixed  with  some  recently  drawn  blood  from  a bullock  which  had  just 
been  knocked  do^\^l.  In  two  minutes  from  the  commencement  of  the 
experiment  the  mixture  had  formed  an  uniform  soft  coagulum : a 
similar  quantity  of  unmixed  blood,  taken  at  the  same  time,  remained 
fluid  several  minutes  afterwards. 

This  experiment  was  repeated  ivith  some  of  the  same  fibrin  in  a 
more  advanced  stage  of  decomposition.  A half  pint  of  blood  was 
taken  from  a horse  in  perfect  health,  and  to  this  was  immediately 
added  a quarter  of  an  ounce  of  the  putrid  fluid.  The  whole  coagu- 
lated loosely  in  a minute  and  a half.  The  coagulum  was  kept  till  the 
next  day,  but  did  not  become  firmer  than  it  was  after  it  had  first 
coagulated.  The  eff'ects  obtained  from  the  action  of  decomposed  fibrin 
on  living  blood  are  thus  shown  to  be  difierent,  both  from  those  pro- 
duced by  ordinary  putrid  fluids  on  the  one  hand,  and  by  pus  on  the 
other.  The  experiment  appears  to  prove,  that  in  case  any  putrid 
fibrin  should  find  its  way  into  a blood  vessel,  the  same  means  would 
be  in  force  to  limit  its  influence,  to  seal  the  vessel,  and  to  protect  the 
system  against  its  circulation,  as  would  happen  if  some  healthy  pus 
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had  been  similarly  introduced.  But  the  soft  and  loose  coagulum  in 
the  one  case,  although  as  rapidly  formed,  affords  much  less  protection 
to  the  constitution,  than  the  firmer  and  adherent  clot  in  the  other.' 

When  the  fluid  fibrin  has  attained  a very  great  degree  of  putridity, 
the  coagulum  formed  may  not  be  of  sufficient  consistence  to  resist  the 
circulating  power  of  the  blood.  The  morbid  poison,  when  introduced 
into  a vein,  will  under  such  circumstances  pass  without  obstruction 
into  the  system.  The  effects  produced  then  offer  a strong  contrast 
to  those  which  result  from  a similar  introduction  of  pus  into  the 
circulation. 

The  follo%ving  experiment  illustrative  of  this  point  was  performed 
for  me  by  Mr.  Mayer,  veterinary  surgeon.  A young,  and  perfectly 
healthy  ass  was  secured,  and  the  right  jugular  vein  exposed.  An 
ounce  of  fluid,  derived  from  the  spontaneous  decomposition  of  por- 
tions of  the  fibrin  used  in  the  two  former  experiments,  but  in  a much 
more  advanced  state  of  putrefaction,  was  mixed  with  an  equal  quan- 
tity of  water,  and  injected  by  means  of  a syringe  into  the  exposed 
vein.  The  vessel  did  not  become  “ corded”,  and  the  circulation  was 
not  apparently  impeded,  as  happens  when  a similar  experiment  is 
made  with  pus.  In  a few  moments,  the  animal  gave  three  or  four 
groans  expressive  of  much  distress.  The  vital  powers  at  the  same 
time  appeared  to  be  suddenly  prostrated.  The  animal  was  unable  to 
rise,  and  soon  fell  into  a state  of  syncope. 

The  faintness  lasted  for  a few  minutes.  On  getting  up,  the  animal 
reeled  and  staggered  about  for  some  time,  and  then  recovered  suffi- 
ciently to  walk  to  his  stall.  Some  reaction  now  commenced,  the 
breathing  was  disturbed,  short,  and  quick  ; the  pulse  120  in  the 


' It  is  important  to  notice  that  these  observations  apply  only  to  fluid  fibrin  in 
a putrid  state ; whether  the  effects  of  fluid  fibrin  which  had  not  undergone  de- 
composition would  be  similar,  I have  not  had  an  opportunity  of  ascertaining. 
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minute,  small  and  wiry.  These  symptoms  continued  for  about  an 
hour  and  a half,  when  the  animal  became  very  restless  and  uneasy, 
evincing  internal  pain  by  groaning  and  looking  at  his  side.  All  food 
and  water  were  refused,  and  death  followed  four  hours  after  the 
operation. 

On  & post-mortem  inspection  sixteen  hours  after  death,  the  jugular 
vein,  into  which  the  putrid  fluid  had  been  injected,  was  found  in  its 
natural  condition,  partially  distended  with  fluid  blood.  It  was  per- 
vious through  its  entire  length,  and  contained  no  coagula.  The  lungs 
were  studded  with  irregularly  circumscribed,  soft,  black  patches. 
When  cut  into,  these  discharged  a black  fluid,  having  the  appearance 
of  a mixture  of  blood  and  ink,  and  of  a strong  putrid  smell.  The 
heart  had  liquid  blood  in  both  its  cavities.  The  cmcum  and  colon 
and  a portion  of  the  small  intestines  were  deeply  congested,  and  of  a 
dark  livid  colour.  There  was  an  effusion  of  many  pints  of  serum  of 
the  peritoneal  cavity ; this,  as  well  as  the  blood  throughout  the  body, 
had  a putrid  and  very  unpleasant  smell. 

In  this  case,  the  putrid  injection  cither  prevented  the  coagulation 
of  the  blood  in  the  body,  both  before  and  after  death,  or  had  the 
effect  (in  the  event  of  any  coagula  having  been  formed)  of  determin- 
ing their  speedy  reconversion  into  a fluid  state.  These  results  afford 
the  strongest  contrast  to  those  produced  by  the  introduction  of  pus 
into  a vein.  In  the  latter  case,  the  immediate  and  firm  coagulation 
of  the  blood  presents  a barrier  against  the  admission  of  the  con- 
taminated blood  into  the  circulation;  or,  if  by  any  means  this  first 
means  of  localising  the  morbid  matter  should  prove  abortive,  the 
tendency  of  the  infected  portion  of  the  blood  to  coagulate  is  evinced 
in  some  distant  part  of  the  system.  In  cases  where  it  reaches  the 
lungs,  it  there  produces  firm  spherical  patches  of  livid  induration,  not 
unlike  in  appearance  to  those  observed  in  the  experiment  last  quoted, 
but  difiering  altogether  from  them  in  consistency.  In  the  one  case. 
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the  patches  of  congestion  are  produced  by  the  firm  coagulation  of 
portions  of  contaminated  blood ; in  the  other,  the  blood  has  lost  its 
vital  properties  together  with  its  power  of  coagulating,  and  is  already 
in  a state  of  incipient  putrefaction. 

In  the  first  instance,  the  affected  portions  of  lung  are  finn,  and  an 
interval  is  required  before  they  can  become  softened  down;  in  the 
second,  dissolution  commences  in  the  soft  pulpy  portions  immediately. 
These  general  considerations  will  enable  us  to  trace  the  progress  of 
disease  from  a portion,  and  often  a very  small  portion,  of  injured 
cancellous  structure  of  bone  to  the  general  system ; and  to  account 
for  the  lapse  of  time  which,  in  the  great  majority  of  cases,  occurs 
between  the  receipt  of  the  injury  and  the  development  of  its  consti- 
tutional  effects. 

When  a portion  of  the  cancellous  structure  of  a bone  has  been  injured, 
the  blood  in  the  Haversian  canals  of  the  injured  part  becomes  necessa- 
rily stagnant  between  the  point  of  injury  and  the  next  communicating 
branches.  These  stagnant  portions  of  blood  usually  become  coagulated 
and  gradually  absorbed.  If  the  wound  in  the  bone  should  suppurate, 
they  at  first  serve  the  very  important  purpose  of  closing  the  vessels 
against  the  entrance  of  the  secretions  of  the  part : an  ofiice  which  is  sub- 
sequently much  more  permanently  performed  by  the  process  of  adhesive 
inflammation.  It  will  occasionally  happen  here,  as  in  the  larger  veins 
of  the  body,  that  the  contents  of  the  injured  blood-vessels  will  become 
mi-xed  to  a greater  or  less  extent  ivith  the  secretions  with  which  they  are 
in  contact.  This  may  arise  from  some  accidental  mechanical  cause,  or 
from  some  inherent  defect  in  the  coagulating  power  of  the  blood. 

The  admixture  of  diseased  secretions  will  determine  the  coagula- 
tion of  those  portions  of  the  blood  with  which  they  come  in  contact,  and 
thus  the  coagula  wiU  extend  farther  along  the  vessels  than  they  would 
have  done,  had  the  blood  at  first  firmly  sealed  the  divided  extremities 
of  the  veins.  Uncontaminatcd  blood  will  remain  for  a long  time  in 
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the  living  body,  either  in  its  solid  or  fluid  state,  without  undergoing 
much  alteration ; but  this  is  not  the  case  when  the  blood  has  become 
mixed  wdth  vitiated  fluids.  Farther  changes  will  then  readily  take 
place  in  it;  and  we  may  judge  of  what  takes  place  in  the  minute 
vessels  of  bone,  by  that  which  can  be  better  observed  in  the  larger 
veins  of  the  body. 

There  appears  no  doubt,  from  evidence  derived  from  direct  experi- 
ment, that  a coagulum  formed  of  vitiated  blood  may,  and  often  does, 
in  healthy  states  of  the  constitution,  become  gradually  and  entirely 
absorbed  and  eliminated  from  the  system  by  the  intestinal  and  hepatic 
secretions ; but  at  other  times,  the  vitiated  and  perhaps  loosely  formed 
coagulum  becomes  softened  down  and  poured  into  the  adjacent  veins. 
It  here  determines  one  of  the  three  folio wng 'physical  results. 

1.  The  dissolved  matter  of  the  first  formed  coagulum  mixing  with 
fresh  portions  of  blood  may  lead  to  the  formation  of  fresh  coagula. 
These  may  retain  for  a time  the  vitiated  fluid ; and,  adhering  at 
intervals  to  the  sides  of  the  vessels  in  which  they  are  contained,  they 
may  prevent  any  of  the  foreign  matter  from  reaching  the  general 
circulation.  Within  a short  period,  however,  the  centre  of  the  newly 
formed  coagula  will  become  softened  and  gradually  deprived  of  its 
colouring  matter.  The  process  of  softening  will  proceed  from  the 
centre  towards  the  circumference  of  each  portion,  until  nearly  the  whole 
is  converted  into  a white  fluid  resembling  pus.  Should  there  be  an 
opening  in  the  bone,  this  may  escape  externally ; but  otherwise,  in- 
creasing in  quantity  by  the  secretions  of  the  surrounding  parts,  it  is 
forced  forward  in  the  course  of  the  circulation  to  contaminate  and  mix 
with  fresh  portions  of  blood,  which,  in  their  turn,  first  become  coagu- 
lated, and  then  softened  do^ra,  and  converted  into  the  same  purulent 
looking  fluid.  If  an  opening  be  made  in  a bone  in  which  this  pro- 
cess is  going  on,  not  only  the  cancellous  structure,  but  the  Haversian 
canals  will  appear  filled  with  pus.  It  occasionally  happens  under  these 
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circumstances,  that  on  making  an  opening  into  a bone,  a distinct  little 
jet  of  purulent  looking  fluid  may  be  seen  to  escape  from  one  of  the 
canals  of  the  nutritious  vessels.  In  such  a case,  the  cavities  of  the 
vessels  must  of  course  be  accurately  closed  by  firmly  adhering  coagula 
in  the  surrounding  parts. 

The  effects  of  purulent  contamination  of  the  blood  usually  extend 
in  the  course  of  the  circulation. 

Case.  A man,  twenty-six  years  of  age,  had  a blow  upon  the  head 
which  fractured  his  skull,  causing  at  the  same  time  a scalp  wound, 
which  left  a portion  of  the  bone  denuded.  Eighteen  days  afterwards, 
he  complained  of  pain  in  the  head,  accompanied  by  nausea.  To  this 
succeeded  what  he  termed  “ soreness  of  the  stomach”,  which  was 
soon  followed  by  drowsiness  and  insensibility.  He  then  became  para- 
lysed, and  a good  deal  of  irregular  muscular  twitching  was  observed 
in  different  parts  of  his  body.  He  died  a week  after  the  commence- 
ment of  the  above  symptoms.  Yellow  matter  was  found  in  the  diploe 
of  the  parietal  bone  in  the  neighbourhood  of  the  fracture,  and  purulent 
looking  fluid,  mixed  with  flakes  of  fibrin  or  lymph,  occupied  the  poste- 
rior half  only  of  the  longitudinal  sinus. 

It  sometimes,  however,  happens  that  the  effects  of  the  disease  ex- 
tend in  a course  opposite  to  that  of  the  circulation.  In  these  instances, 
it  is  probable  that  the  whole  mass  of  the  blood  has  become,  to  a 
certain  extent,  contaminated.  When  such  is  the  case,  those  portions 
which  are  kept  at  rest  are  the  most  liable  to  become  first  coagulated 
and  then  softened  do^vn.  This  is  not  unfrequently  observed  in  cases 
of  infection  of  the  blood  after  childbirth.  The  blood  in  the  common 
iliac  vein  will  become  coagulated  in  consequence  of  some  diseased  fluid 
poured  into  it  from  the  uterus.  This  will  cause  the  blood  in  the 
femoral  and  saphena  veins  to  stagnate.  Portions  of  the  contaminated 
and  stagnant  blood  in  these,  and  in  the  vessels  which  supply  them, 
will  then  become  coagulated  and  undergo  subsequent  changes,  in- 
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volving  the  coats  of  the  veins  and  neighbouring  parts.  Thus  the 
disease  will  appear  to  have  extended  downwards,  in  a course  contrary 
to  that  of  the  circulation.  In  the  same  way  we  must  explain  the 
curious  fact,  that  after  amputation  of  one  leg  or  thigh,  an  abscess  will 
occasionally  form  in  one  of  the  veins  of  the  opposite  limb.  In  such 
cases,  post-mortem  examinations  sometimes  show  that  the  coagulation 
of  the  blood  has  extended  from  the  amputated  limb  to  the  vena  cava. 
An  obstruction  there  would  of  course  act  equally  upon  both  sides  of  the 
body.  It  is  a remarkable  fact  in  these  instances,  that  the  coagulum 
will  never  extend  beyond  the  opening  of  the  hepatic  veins ; the 
double  current  from  the  portal  system  and  from  the  veins  opening 
into  the  inferior  cava  being  sufficient  to  carry  forward  any  viscid  con- 
tents of  the  vessel. 

2.  When  the  blood  has  become  infected,  instead  of  coagulating,  it 
may  separate  into  its  different  elements.  In  this  case  the  fibrin  is  left 
unmixed  with  either  the  serum  or  the  colouring  matter  of  the  blood. 
This  process  differs  from  that  of  coagulation  in  this,  among  other  im- 
portant particulars,  namely,  that  whereas  a coagulum  formed  of  all  the 
parts  of  the  blood  fills  the  vessel  which  contains  it,  the  separation  of 
the  blood  into  its  different  parts  leaves  the  fibrin  alone  in  the  vessel, 
and  allows  the  more  fluid  parts  to  pass  on  into  the  general  circulation. 
The  consequence  of  this  is  that  the  vessels  in  which  such  an  action 
has  taken  place  still  remain  pervious.  The  blood  can  still  pass  be- 
tween the  fibrinous  deposit  and  the  walls  of  the  vein  in  sufficient 
quantity  to  carry  on,  although  imperfectly,  the  natural  circulation  of 
the  part ; such  a condition,  unlike  that  of  coagulation  of  the  blood, 
offers  no  security  against  the  passage  of  any  diseased  secretions  along 
the  vessels.  This  tendency  to  the  separation  of  the  blood  into  its 
different  parts  was  strongly  marked  in  the  blood  which  has  been 
detained  in  the  saphena  vein  in  the  first  case  above  related.  It  w'ould 
appear  to  be  an  action  which  not  very  unfrcquently  takes  place  in  the 
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body,  although  necessarily  difficult  to  illustrate  with  regal'd  to  the  smaller 
veins.  I have  lately,  however,  had  an  opportunity  of  observing  this 
change  in  the  capillaries  of  the  liver.  From  each  small  tube  a delicate 
thread  of  fibrin  could  be  dra^vn,  leaving  some  of  the  fiuid  parts  of  the 
blood  in  the  vessels,  which  were  stained  of  a darker  colour  than  natural. 

Case.  An  old  man  had  a large  tumour  removed  from  the  back  of 
the  arm.  Some  veins  on  the  surface  of  the  wound  were  observed  to 
be  greatly  distended  with  black  blood.  A few  days  after  the  opera- 
tion he  was  attacked  with  erysipelas,  which  terminated  in  mortification 
of  the  part,  and  death.  The  axillary  vein  was  found  to  contain  a 
firm  portion  of  decolorised  fibrin,  which  extended  into  the  neigh- 
bouring veins,  and  about  half  filled  the  vessels  in  which  it  was  en- 
closed. Nearer  the  wound  the  blood  was  of  a very  black  colour,  and 
quite  fluid. 

A case  lately  published  in  the  Gazette  Midicale  de  Paris,  affords 
a very  good  example  of  this  separation  of  the  fibrin  from  the  other 
elements  of  blood.  The  patient  was  a soldier,  who  died  in  St. 
Michael’s  Hospital,  having  sufi'ered  for  a long  period  with  symptoms 
of  disease  of  the  chest.  Four  months  before  his  admission  into  the 
hospital,  without  any  apparent  cause,  and  in  a single  day,  the  eye- 
lids and  the  cheeks  became  considerably  swollen.  The  lower  ex- 
tremities and  the  forearms  became  at  the  same  time  oedematous. 
Upon  a post-mortem  examination,  the  vessels  of  the  left  lung  were 
found  to  contain  fibrinous  concretions,  having  the  form  of  ramified 
cylinders,  which  extended  through  the  pulmonary  artery  into  the  right 
ventricle  of  the  heart.  These  concretions  were  white,  or  of  a ms- 
colour,  solid  and  resisting.  They  adhered  but  very  slightly  here  and 
there  to  the  lining  membrane  of  the  vessels,  and  were  in  some  parts  of 
the  pulmonary  artery,  and  of  its  larger  branches,  surrounded  by  a layer 
of  semi-fluid  black  blood. 

A similar  condition  has  been  observed  with  regard  to  the  vessels  of 
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tlie  brain ; the  longitudinal  sinus  has  been  observed  to  contain  a firm 
yellow  fibrinous  mass,  extending  on  the  one  hand  in  an  arborescent 
form  to  the  vessels  of  the  pia  mater,  and  on  the  other  to  the  jugular 
veins. 

In  such  patients  the  sudden  increase  of  the  symptoms  may  mark 
Avith  tolerable  certainty  the  period  at  which  the  greater  part  of  the 
fibrin  is  deposited,  but  this  would  appear  to  take  place  gradually  in 
the  majority  of  instances ; and  it  is  probable,  as  in  the  case  of  the 
soldier  above  mentioned,  that  it  may  exist  for  a long  period,  during 
Avhich  the  circulation  may  be  carried  on  sufficiently  for  the  purposes  of 
life.  Upon  a post-mortem  inspection,  the  firm  decolorised  fibrin  may 
at  once  be  distinguished  from  the  blood  which  has  coagulated  around 
it  after  death, 

3,  The  contaminated  blood,  instead  of  coagulating,  or  of  separating 
into  its  different  elements,  may  decompose.  The  whole  of  the  con- 
stituents of  the  blood  are  then  together  involved  in  the  changes  which 
take  place.  The  experiments  above  related  shew  that  the  same  impe- 
diments will  not,  under  such  circumstances,  be  offered  to  the  passage 
of  morbid  matter  into  the  circulation  as  Avhen  the  blood  firmly  coagu- 
lates in  the  veins.  An  interval,  however,  even  in  the  most  strongly 
marked  cases  usually  elapses  between  the  development  of  the  infecting 
cause  and  the  manifestation  of  constitutional  symptoms.  This  is 
especially  the  case  where  diseased  secretions  enter  the  circulation 
through  the  nutritious  vessels  of  bone.  The  morbid  matter  is  detained 
for  a certain  time,  during  which  the  process  of  decomposition  is  esta- 
blished. The  first  infected  portions  of  blood,  together  with  the 
morbid  matters  which  they  contain,  then  pass  on  to  infect  the  blood 
in  adjacent  vessels.  The  dissolved  and  putrifying  fibrin  from  these 
proceed  further  towards  the  centre  of  the  circulation  ; in  its  course  it 
Avill  loosely  coagulate  fresh  portions  of  blood,  and  then  determine  their 
decomposition.  Every  additional  quantity  of  blood  that  is  infected  Avill 
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add  to  th.e  amount  of  putrid  dissolved  fluid  in  the  vessels,  and  thus  the 
disease  will  propagate  itself,  quite  independent  of  the  original  source 
whence  the  morbid  matter  was  derived.  Each  portion  of  blood  which 
is  attacked  loses  its  vitality,  passes  into  a state  of  decomposition,  and 
becomes  itself  the  means  of  infecting  other  portions.  The  contaminated 
blood  may  then  be  found  in  the  vessels  in  every  stage  of  decomposition, 
or  it  may  have  passed  out  of  the  vessels  in  which  these  changes  have 
taken  place,  having  stained  them  of  a deep  livid  colour.  Long  tracks 
of  purple  veins  will  occasionally  be  found,  some  being  blocked  up 
with  the  Auscid  blood  in  various  stages  of  putrescence,  and  some  having 
discharged  their  contents,  and  being  comparatively  empty. 

Case.  A man  of  rather  intemperate  habits,  received  a kick  from  a 
horse  on  the  right  leg,  on  the  15th  of  October,  1851.  The  right  tibia 
and  fibula  were  fractured,  and  the  fracture  communicated  with  a wound 
in  the  skin.  He  was  purged,  and  kept  upon  low  diet.  On  the  22nd, 
some  redness  was  observed  around  the  wound,  and  the  cellular  tissue 
in  the  neighbourhood  felt  boggy.  On  the  1st  November,  he  vomited 
after  taking  food,  and  on  the  following  days  he  had  several  attacks  of 
shivering.  On  the  4th,  his  complexion  was  yellow ; he  experienced 
no  pain.  Five  days  after  this  he  died. 

No  union  had  taken  place  between  the  fractured  extremities  of  the 
tibia,  and  the  parts  immediately  around  the  broken  portions  of  the 
fibula  were  in  a sloughing  condition.  The  superficial  and  deep  veins 
of  the  leg  and  thigh  were  greatly  distended  with  dark  thick  blood,  but 
contained  no  coagula.  The  iliac  veins  contained  small  soft  and  dark 
coagula,  but  were  otherwise  healthy.  In  the  middle  of  the  right  lung 
were  two  patches  of  secondary  inflammation,  and  the  right  lobe  of  the 
liver  contained  several  secondary  abscesses,  surrounded  by  firm  and 
dark  texture. 

The  examination  of  the  following  case,  conducted  by  Dr.  J.  W.  Ogle, 
I had  the  opportunity  of  witnessing  through  the  kindness  of  Dr.  Wilson, 
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of  St.  George’s  Hospital.  A married  woman,  twenty-three  years  of 
ago,  miscarried,  during  the  sixth  month  of  her  pregnancy,  on  the  4th 
ot  June,  1851.  A few  days  afterwards  she  was  attacked  with  intense 
})ain  in  the  abdomen,  and  two  or  three  days  later  with  pain  in  the 
calf  of  the  left  leg.  The  pain  in  the  leg  was  accompanied  by  some 
swelling,  which  afterwards  extended  up  to  the  thigh.  She  died  on 
the  11th  of  July. 

A small  putrid  abscess  occupied  the  course  of  one  of  the  branches 
of  the  left  hypogastric  vein,  at  a short  distance  from  the  neck  of  the 
uterus.  The  iliac  and  the  femoral  veins  of  the  same  side  were  filled 
with  blood  in  every  stage  of  decomposition.  The  spermatic  vein  of 
tlie  same  side  was  stained  of  a dark  purple  colour,  but  its  canal  was 
pervious  and  contained  no  coagula. 

When  the  blood  in  one  of  the  larger  veins  of  the  body  decomposes, 
as  in  the  preceding  case,  the  period  at  which  severe  constitutional 
symptoms  follow  is  comparatively  short.  Analogous  affections  origin- 
ating in  the  minute  vessels  of  bone,  for  the  reasons  above  stated, 
usually  require  a longer  period  for  their  development.  This  is  illus- 
trated in  the  following  cases. 

II.  Ik,  aged  19,  sustained  a fracture  of  the  fibula.  Three  months 
after  the  accident,  and  three  weeks  before  his  death,  he  had  an  attack 
of  diffuse  cellular  inflammation  in  the  leg,  which  terminated  in  sup- 
puration of  the  knee-joint.  Upon  examining  the  limb,  the  tibia  in 
the  neighbourhood  of  the  fracture  was  exposed,  and  its  structure  was 
soft  and  of  a black  colour. 

J.  C.,  aged  45,  had  an  extensive  scalp-wound.  Nineteen  days  after- 
wards, he  experienced  a rigor,  and  shortly  became  paralysed  on  one 
side.  A portion  of  the  skull,  which  was  exposed,  presented  a dark 
green  appearance,  and  when  removed  with  the  trephine,  was  of  a 
putrid  odour.  The  longitudinal  sinus  in  this  case  contained  conta- 
minated blood,  and  there  >vere  secondary  abscesses  in  the  left  lung. 


t 


PUBXTLENT  INFILTRATION  OF  BONE.  89 

In  some  cases,  where  the  most  severe  constitutional  symptoms  have 
followed  injuries  of  bones,  the  original  lesion  has  appeared  of  no  very 
great  importance,  and  the  surface  of  bone  exposed  has  been  of  very 
limited  extent.  In  the  following  instance,  the  original  injury  was  not 
regarded  with  any  apprehension,  yet  it  proved  speedily  fatal  after  the 
appearance  of  the  symptoms  of  secondary  inflammation. 

E.  P.,  aged  50,  had  a lacerated  wound  of  the  foot,  which  detached 
a small  portion  of  the  base  of  the  fifth  metatarsal  bone.  This  bone 
was  also  simply  fractured  towards  its  centre.  After  having  for  some 
time  progressed  without  any  unfavourable  symptoms,  pain  in  the 
chest,  a rapid  pulse,  depression,  with  delirium,  suddenly  made  their 
appearance,  and  were  found,  on  a post-mortem  examination,  to  have 
arisen  from  inflammation  of  the  right  pleura,  and  the  formation  of 
secondary  abscesses  in  the  right  lung.  The  amount  of  contaminated 
blood  contained  in  the  injured  bone  must  in  such  instances  be  very 
small ; and  there  can  be  little  doubt  that  recovery  would  take  place 
much  oftener  than  it  does,  did  not  the  disease  propagate  itself  in  the 
blood.  When  this  takes  place,  it  is  usually  indicated  by  one  of  the 
three  classes  of  physical  changes  above  described.  The  difierent 
natural  processes  which  they  illustrate  may,  however,  take  place  in 
various  degrees  in  the  same  case ; and  the  condition  of  the  blood  upon 
jwst-mortem  inspection  will,  in  different  parts  of  the  vascular  system, 
present  corresponding  varieties. 

When  either  by  coagulation,  or  by  other  means,  a portion  of  fibrin 
is  separated  from  vitiated  blood,  the  separated  portion  will  adhere  to 
some  part  of  the  vascular  system,  and  further  changes  may  take  place 
in  it.  These  changes  have  an  important  reference  to  the  development 
of  secondary  disease  in  distant  organs  to  which  their  products  may  be 
conveyed.  The  following  example  is  interesting,  first,  as  showing  that 
the  changes  observed  may  have  their  origin  in  the  fibrin  of  the  blood 
'itself,  quite  independent  of  any  inflammatory  action  in  the  surrounding 
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solid  structures ; and,  secondly,  as  illustrating  the  direct  connexion 
which  exists  between  such  changes  and  the  formation  of  secondary 
abscesses  in  the  lungs. 

Case.  John  Hallott,  aged  37,  was  admitted  into  King’s  College 
Hospital  under  my  care,  during  Mr.  Fergusson’s  absence,  on  the  20th 
September  1852.  Six  months  previously  he  had  fractured  his  patella. 
He  recovered  sufficiently  to  be  able  to  walk  in  three  months,  but 
always  experienced  a sense  of  stiffness  in  the  joint. 

On  the  17th  of  September,  he  was  attacked,  at  two  o’clock  in  the 
morning,  with  a succession  of  rigors,  which  continued  till  the  middle 
of  that  day.  An  abscess  subsequently  formed  in  the  knee-joint,  and 
the  cellular  tissue  between  the  muscles  of  the  leg  and  thigh  were 
extensively  infiltrated  with  pus.  The  shiverings  were  repeated  on 
subsequent  days,  and  were  followed  by  most  profuse  and  exhausting 
perspirations.  He  died  on  the  16th  of  October. 

Upon  a post-mortem  examination,  the  patella  was  found  to  be  soft- 
ened in  some  parts  of  its  eancellous  structure,  while  other  portions 
were  much  firmer  than  natural.  One  part  of  its  posterior  surface 
was  rough  and  carious,  and  lying  in  contact  with  this  exposed 
surface  was  a small  detached  portion  of  dead  bone.  The  profunda 
vein  of  the  affected  side  was  filled  with  coagula,  but  the  superficial 
femoral  contained  only  a small  quantity  of  fluid  blood.  At  the  junc- 
tion of  the  two  veins  was  a considerable  mass  of  decolorized  and 
adherent  fibrin.  This  was  easily  removed  from  the  lining  membrane 
of  the  vein,  which  then  presented  its  usual  polished  appearance.  No 
sign  of  inflammation,  though  carefully  looked  for,  could  here  be  dis- 
covered. Upon  gently  pressing  the  mass  which  had  been  removed,  a 
small  quantity  of  perfectly  white  purulent-looking  matter  escaped  from 
its  interior.  This  was  carefully  preserved,  and  its  microscopical  ap- 
pearance is  represented  in  the  accompanying  woodcut. 

At  the  lower  part  of  the  right  lung  were  found  some  small  oval 
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deposits  of  white  matter,  as  firm  in  consistence  as  an  ordinary  tubercle. 
In  other  parts  of  the  same  lobe  were  larger  indurated  masses,  con- 
taining in  their  centres  some  discoloured  puriform  fiuid.  Some  of 
this  was  also  carefully  collected,  and  my  friend  Dr.  Beale  did  me  the 
favour  to  compare  it  with  the  fluid  obtained  from  the  adherent  fibrin 
in  the  femoral  veins.  For  the  drawings  from  which  the  accompanying 
woodcut  was  made,  as  well  as  for  the  following  note,  I am  indebted  to 
Dr.  Beale. 

Fig.  9. 


1.  Cells  fVom  the  clot  2.  The  same  treated  with  3.  Cells  ilrom  secondary 

in  the  vein.  ascetic  acid.  deposit  in  lung. 

Dratvn  with  the  camera.  Magnified  200  diameters. 

“ EXAMINATION  OF  POKTIONS  OF  PURULENT-LOOKING  MATTER 
TAKEN  FROM  A VEIN,  AND  FROM  A SECONDARY 
ABSCESS  IN  THE  LUNG,  BY  MR.  LEE. 

“ The  mass  from  the  vein  was  found  to  consist  chiefly  of  delicately 
granular  cells  of  an  oval,  or  more  or  less  circular,  outline,  about  the 
size  of  a pus  globule,  but  varying  somewhat  in  dimensions.  These 
cells  were  more  transparent,  and  the  outline  not  so  well  defined  as  that 
of  a well-developed  pus  globule. 

“ Scattered  at  irregular  intervals  amongst  them,  were  observed  a 
few  cells  of  about  twice  their  size,  and  also  containing  granular  matter, 
and  here  and  there  an  oil-globule  could  be  distinguished.  There  were 
present  also  a few  ill-defined  bodies,  closely  resembling  the  granular 
cells  in  structure,  but  of  an  elongated  irregular  form,  a few  free  oQ- 
globules,  and  free  granular  matter.  Upon  the  addition  of  acetic  acid 
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the  cells  became  more  transparent,  and  the  outline  of  the  cell-wall  less 
distinct ; at  the  same  time  the  granules  within  were  seen  more  dis- 
tinctly ; but  in  no  instance  could  any  of  the  characteristic  bodies  which 
appear  upon  the  addition  of  acetic  acid  to  pus  globules  be  discovered. 

“ The  purulent-looking  matter  from  the  lung,  in  general  appearance, 
resembled  that  above  described,  but  for  the  most  part  the  cells  were 
somewhat  smaller,  and  not  so  distinctly  defined.  The  quantity  of  free 
granular  matter  was  greater,  and  there  were  also  a few  free  oil-globules. 
Acetic  acid  aflfected  these  cells  in  a similar  manner  to  those  obtained 
from  the  femoral  vein. 

“ Lionel  Beale.” 

“ 27,  Carey  Street,  October  10, 1852." 

As  in  this  instance  the  lining  membrane  of  the  vein  from  whence 
the  altered  fibrin  was  taken  was  in  its  natural  condition,  the  develop- 
ment of  the  granular  cells  must  have  originated  in  the  coagulum  itself ; 
and  as  the  fiuid  contained  in  the  secondary  abscess  in  the  lung  so 
nearly  resembled  that  from  the  softened  fibrin  in  the  femoral  vein,  we 
are  led  to  the  conclusion,  that  in  both  cases  this  purulent-looking  mat- 
ter was  formed  in  the  same  way,  and  that  the  morbid  process  which  led 
to  its  formation  had  its  origin  in  the  changes  produced  in  portions  of 
vitiated  blood.  Such  changes  may  be  the  cause,  but  are  not  always, 
at  least,  the  consequence  of  inflammation  in  surrounding  parts. 


ON  THE  DEPOSITION  OF  FIBRIN  ON  THE  LINING 
MEMBRANE  OF  VEINS. 


M.  Gendkin,  in  his  Ilistoire  Anatomique  des  Infiammations,^  cites 
an  experiment  upon  which  much  stress  has  been  laid  by  subsequent 
writers,  and  from  which  the  existing  theory  respecting  the  mode  of 
formation  of  lymph  in  inflamed  vessels  has  derived  much  of  its 
support. 

If,  says  M.  Gendrin,  an  irritating  injection  be  thrown  into  a portion 
of  an  artery  included  between  two  ligatures,  emptied  of  its  blood, 
and  washed,  the  inflammation  which  follows  is  characterised  by  the 
formation  of  a plastic  layer,  which  lines  the  internal  membrane,  and 
ultimately  Alls  up  the  cavity  of  the  vessel.  This  is  accompanied  by 
an  obscure  redness  of  the  lining  membrane,  which  is  not  under  the 
circumstances  stained  of  a violet  red  colour  by  the  imbibition  of  the 
colouring  matter  of  the  blood,  as  happens  when  the  vessel  is  filled 
with  the  coagulum.® 

In  repeating  his  experiments  upon  veins,  M.  Gendrin  arrived  at 
similar  results,  but  found  that  the  lining  membrane  of  these  vessels 
increased  in  thickness  to  a greater  extent  than  that  of  the  arteries. 


1 Paris,  1826. 
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that  they  suppurated  more  quickly,  and  that  they  always  afforded 
readily  a concrete  layer  of  lymph,  which  obliterated  the  vascular 
canald 

llasse,  in  his  Pathological  Anatomy,  has  followed  Gendrin,  and 
believes  that  the  induration  of  inflamed  veins  depends  partly  upon 
the  coagulated  blood  which  they  contain  and  partly  upon  the  lymph 
secreted  from  the  lining  membrane  into  their  interior. 

English  pathologists  have  generally  adopted  the  same  vietv,  and 
coagulable  l}Tnph  is  spoken  of  by  them  as  capable  of  being  effused  as 
readily  on  the  lining  membrane  of  veins  as  upon  the  peritoneum  or 
pleura.  The  writers  who  have  thus  regarded  the  internal  surface  of 
the  veins  as  analogous,  in  a pathological  j)oint  of  view,  to  a serous 
cavity,  are  so  numerous  that  it  might  seem  superfluous  to  refer  to  any 
individual  treatises  upon  the  subject ; but,  if  necessary,  quotations 
might  be  taken  from  works  of  pre-eminent  authority,  not  only  in  this, 
but  in  every  coimtr)'  of  Europe.  Thus,  in  the  first  sections  upon 
diseases  of  the  veins  in  Mr.  Hodgson’s  most  justly  celebrated  work,  it 
is  stated  that  “ the  veins  are  liable  to  all  those  morbid  changes  which 
are  common  to  soft  parts  in  general ; but  the  membranous  lining  of 

these  vessels  is  peculiarly  susceptible  of  inflammation This 

inflammation  sometimes  produces  an  effusion  of  coagulating  lymph,  by 
which  the  opposite  sides  of  the  vein  are  united,  so  as  to  obliterate  the 
tube ; in  this  manner,  a great  extent  of  the  vessel  is  occasionally  con- 
verted into  a solid  cord.” 

Again,  in  Mr.  Travers’s  most  valuable  treatise  on  Inflammation, 
the  existing  theor)'  is  summed  up  in  the  following  words : — “ The 
false  membrane,  as  it  is  called,  within  the  Hsceral  chambers,  canals, 
and  blood-vessels,  are  depositions  of  fibrine  secreted  hy  the  captillary 
vessels  under  injlammationP 
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Finally,  in  a very  able  article  lately  published  in  the  Cijclopeedia 
of  Anatomy  and  Physiology,  similar  \dews  are  maintained.  In  the 
fiice  of  so  much  traditional  authority,  no  small  degree  of  responsibility 
is  involved  in  stating  an  opinion  at  variance  ■with  that  which  has 
hitherto  been  maintained  upon  the  subject;  nor  should  I venture  to 
do  so  had  I not  direct  observation  and  experiment  to  appeal  to. 

In  the  year  1848  I was  first  led  to  suspect  the  correctness  of  the 
current  explanation  of  the  pathological  appearances  observed  in  cases 
of  phlebitis,  by  noticing  that  no  irritation  or  inflammation  occurred 
(in  cases  where  it  might  have  been  expected)  if  the  blood  were  pre- 
vented from  stagnating  in  the  vessels.  An  animal,  for  instance,  had 
some  pus  injected  into  its  brachial  vein,  and  was  killed  on  the  third 
day.  The  vitiated  blood  had,  at  the  time  of  the  experiment,  been 
prevented  from  lodging  in  the  vessel  by  mechanical  pressure  in  the 
course  of  the  circulation.  On  examining  the  vein  after  death,  its 
lining  membrane  was  found  of  its  natural  smooth,  polished,  and 
lubricated  appearance.  The  opening  that  had  been  made  in  the 
experiment  was  filled  by  some  brownish  granular  matter,  and  no  other 
local  morbid  appearance  presented  itself.  About  the  same  time  a 
case  occurred  where  a man  had  received  a spike  wound  at  the  back  of 
the  head,  which  penetrated  into  the  lateral  sinus.  This  patient  died 
of  repeated  haemorrhage,  several  daj's  after  the  accident.  Although 
different  styptics  had  been,  during  his  life,  introduced  to  the  bottom 
of  the  wound,  yet  was  there  no  inflammation  of  the  vein  produced. 
The  lining  membrane  presented  its  natural  polished  surface.  In 
another  case,  a patient  died  of  symptoms  of  poisoned  blood,  after  the 
operation  for  haemorrhoids  by  ligature.  On  examining  the  parts,  a 
vein  was  found  terminating  upon  the  wound  produced  by  the  opera- 
tion, but  its  lining  membrane,  presented  nothing  remarkable. 

In  these  instances,  no  coagulum  had  formed  in  the  wounded  vessels. 
Tlie  blood,  which  was  fmmd  fluid  after  death,  had  flowed  through 
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them  in  its  natural  course;  and  it  appeared  to  me  probable  that, 
where  coagulation  of  the  blood  did  not  take  place,  lymph  was  not  so 
readily  produced  upon  the  lining  membrane  of  A’eins  as  was  generally 
believed. 

In  pursuing  this  subject,  it  was  found  that  even  a small  quantity 
of  purulent  matter  introduced  into  a vein  would  determine  the  coagu- 
lation of  the  blood  which  it  contained,  if  not  prevented  by  mechanical 
interference.  The  examination  of  such  cases  afforded  the  strongest 
contrast  to  those  above  mentioned.  Large  fibrinous  clots  were  found 
obliterating  the  cavities  of  the  veins,  the  coats  of  which  presented  the 
well-known  marks  of  having  been  acutely  inflamed.  These  fibrinous 
plugs  were  in  some  parts  composed  of  blood,  which,  in  becoming  firm, 
had  moulded  itself  to  the  shape  of  the  vessels ; but  in  other  parts  the 
fibrin  was  entirely  deprived  of  its  colouring  matter,  and  adhered  firmly 
to  the  sides  of  the  vein. 

The  cellular  membrane  around  the  veins  was  found  in  these  cases 
loaded  with  serum,  lymph,  and  pus,  the  results  of  inflammation  which 
had  evidently  been  excited  by  the  morbid  matter  detained  in  them  by 
the  vitiated  and  coagulated  blood. 

In  examining  the  specimens  contained  in  the  different  museums  of 
London,  it  will  be  difficult  to  find  an  instance  where  lymph  has  been 
deposited  upon  the  lining  membrane  of  a vein,  and  where  the  blood 
has  not  coagulated  in  the  vessel.  In  many  cases  (and  I may  instance 
particularly  some  of  Dr.  Lee’s  beautiful  preparations  in  the  museum 
of  St.  George’s  Hospital)  the  same  vein  will  be  seen  inflamed  where 
a coagulum  has  adhered  to  it,  but  presenting  its  natural  smooth  and 
polished  surface  where  this  has  not  been  the  case.  On  finding, 
therefore,  fibrin  adhering  to  the  lining  membrane  of  veins  only  when 
coagulation  of  the  blood  had  taken  place,  a doubt  was  raised  whence 
this  fibrin  was  derived ; and  it  became  a point  of  much  interest  to 
cudeaA'our  to  determine  whether  it  was  really  the  product  of  inflam- 
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mation,  or  whether  it  might  not  be  deposited  directly  from  the  blood 
by  a modified  process  of  coagulation. 

The  results  obtained  by  M.  Gendrin  above  referred  to,  which  have 
been  so  generally  received,  would  appear  directly  to  support  the 
former  theoiy,  and,  if  made  with  sufficient  care,  must  have  finally 
determined  the  question.  But  from  the  description  he  has  left,  a 
source  of  fallacy  appears  not  to  have  been  guarded  against  in  his 
experiments.  It  is  not  stated  that  any  means  were  used  to  prevent 
hmmoiThage  into  the  cavity  of  the  vessel  between  the  two  ligatures. 
Such  haemorrhage  might  occur  after  the  operation,  either  from  the 
divided  vasa  vasorum  in  the  case  of  an  artery,  or  from  some  collateral 
branch,  or  from  the  vasa  vasorum  which  open  into  its  cavity,  in  the 
case  of  a vein.  The  observations  which  I had  made  led  me  to  suspect 
that  the  results  which  M.  Gendrin  had  obtained  depended  upon  this 
cause,  and  that  the  fibrin  had  been  deposited  from  blood  which  had 
gained  admission  to  the  vessels  after  the  ligatures  had  been  applied. 
I therefore  determined  to  repeat  M.  Gendrin’s  experiment,  and  to 
observe  whether,  if  the  blood  were  carefully  excluded  from  the  cavity 
of  the  vein,  lymph  would  still  be  effused  upon  its  lining  membrane. 

By  the  kindness  and  liberality  of  Mr.  Mayer,  veterinary  surgeon, 
every  convenience  and  assistance  were  afforded  me  for  performing  the 
experiment;  and  the  results  obtained  it  is  my  principal  object  now 
to  describe.  The  left  jugular  vein  of  a donkey  was  exposed,  and 
two  ligatures  were  placed  upon  it  at  an  interval  of  something  less 
than  four  inches.  The  vein  was  open  for  about  an  inch,  near  the 
centre  of  the  exposed  portion,  and  all  the  blood  which  it  contained 
was  carefully  removed.  The  cavity  of  the  vessel  included  between  the 
two  ligatures  was  now  filled  with  cotton  wadding.  This  was  intro- 
duced piece  by  piece,  and  was  pressed  tolerably  firmly  towards  the 
lower  or  sternal  extremity  as  far  as  the  ligature.  Some  of  the  cotton 
wadding  was  also  introduced,  but  in  less  quantity,  towards  the  uiiper 
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ligature.  The  vessel  was  then  carefully  closed,  its  divided  edg 
being  sewn  together  with  a needle  and  thread.  Finally,  the  lower 
or  sternal  ligature  was  removed,  and  the  wound  in  the  integuments 
closed  by  a number  of  stitches.  The  lower  ligature  was  removed  in 
order  to  leave  the  circulation  in  the  outer  coats  of  the  vessel  as  free  as 
possible,  the  plug  of  cotton  wadding  being  deemed  sufficient  to  prevent 
any  regurgitation  of  blood  into  its  cavity.  Immediately  after  the  com- 
pletion of  this  operation,  a small  poition  of  the  cotton  wadding  was 
carefully  introduced  into  the  peritoneal  cavity,  and  the  vvound  made  in 
the  abdominal  parietes  closed  by  suture. 

The  means  were  thus  afforded  of  testing  the  difference  which  would 
be  produced  by  the  irritation  of  cotton  wadding,  in  contact  with  the 
peritoneum  and  in  the  cavity  of  the  vein,  and  of  observing  whether 
these  parts  were  really  analogous  in  their  morbid  actions.  The  animal 
was  killed  at  the  expiration  of  forty-four  hours.  On  opening  the 
abdomen,  the  peritoneal  cavity  was  found  to  contain  a considerable 
quantity  of  serum,  and  the  peritoneum  itself  was  much  injected  in  dif- 
ferent parts.  The  piece  of  wadding  was  found  completely  enveloped 
in  a thick  coating  of  l}Tnph.  The  omentum,  and  a portion  of  the 
colon  with  which  it  was  in  contact,  were  injected  to  a high  degree, 
and  the  latter  especially  presented  a very  large  number  of  spots  of  a 
bright  red  colour.  On  examining  the  neck,  the  parts  about  the 
lower  portion  of  the  jugular  vein  were  much  swollen  and  infiltrated 
with  serum.  The  coats  of  the  vein  were  found  somewhat  thickened 
for  some  distance  beloAV  the  seat  of  the  operation.  On  slitting  ojicn 
the  vein,  some  loose  fibrin  of  a greyish  white  colour  occupied  its 
cavity  below  the  cotton  wool.  Portions  of  this  could  be  separated 
with  the  slightest  force  from  the  lining  membrane  of  the  vein, 
which  was  then  left  of  its  natural  smooth,  polished,  and  lubricated 
appearance.  Immediately  in  contact  with  the  wadding  in  this  situ- 
ation were  some  very  small  coagula  of  blood.  These  imperceptibly 
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lost  their  colour,  and  faded  into  the  appearance  of  the  lymph  with 
which  they  were,  in  substance,  evidently  united.  Between  the  upper 
ligature  and  the  head,  the  vein  was  of  its  natural  appearance.  The 
blood  which  it  contained  was  fluid,  with  the  exception  of  a loose  un- 
attached coagulum  which  floated  in  it.  The  point  at  which  the  upper 
ligature  had  been  applied  was  thickened,  and  the  circumference  of  the 
vein  was  here  marked  by  an  opaque  white  ring,  about  a line  and  a 
half  in  breadth. 

The  part  of  the  vein  included  between  the  two  ligatures  is  that  to 
which  I wish  particularly  to  direct  attention.  The  lining  membrane 
here  was  of  rather  a deeper  colour  than  natural,  but  in  no  point  did  it 
present  any  trace  of  effused  lymph.  The  results  of  the  irritation  here 
afforded  the  most  marked  contrast  to  those  produced  by  similar  means 
in  the  peritoneal  cavity.  The  whole  of  the  lining  membrane  of  this 
portion  of  the  vein  presented  a smooth  and  polished  surface,  and  the 
valves  which  it  contained  were  not  perceptibly  thickened. 

The  point  at  which  the  efiTusion  of  decolorised  fibrin,  observed  in 
the  sternal  portion  of  the  vein,  terminated,  was  defined  with  the 
greatest  exactness.  This  was  exactly  where  the  lower  of  the  two 
ligatures  had  been  applied. 

On  removing  the  vein  from  its  bed,  it  was  observed  that  suppuration 
had  distinctly  taken  place  in  some  circumscribed  portions  of  the  sur- 
rounding cellular  tissue. 

The  principal  conclusion  to  be  drawn  from  the  preceding  experiment 
and  observations  is,  that  the  analogy  w'hich  has  been  supposed  to 
exist  between  the  lining  membrane  of  blood-vessels  and  the  closed 
serous  cavities  of  the  body  cannot  be  maintained,  with  regard  to  their 
morbid  processes ; and  consequently  that  the  mode  of  treating  inflamed 
veins  which  has  been  based  upon  the  sujiposed  resemblance  is  not 
founded  upon  sound  physiological  principles. 

Another  point  of  secondary  importance,  but  by  no  means  devoid  of 
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interest,  is  the  power  which  the  blood  is  shown  to  possess  of  separating 
directly  from  itself  a fibro  •albuminous  element,  without  the  interven- 
tion of  any  membrane  and  independent  of  any  inflamed  surface.  Tlie 
true  pathology,  and  consequently  the  rational  treatment,  of  obstructed 
veins  cannot,  I apprehend,  be  arrived  at,  without  considering  the 
proximate  cause  of  the  changes  observed  upon  post-mortem  inspections 
in  the  contents  of  the  vessels  and  in  the  surrounding  parts.  That 
violent  irritation  is  often  produced  in  such  cases,  the  amount  of  pain, 
swelling,  and  effusion  abundantly  testify.  But  in  what  part  arc  the 
effects  of  this  irritation  first  apparent  ? Not  in  the  lining  membrane 
of  the  vein,  but  in  the  surrounding  areolar  tissue.  In  the  experiment 
above  related,  the  internal  coat  of  the  vein  was  scarcely  changed  in 
appearance ; the  outer  coverings  were  slightly  thickened,  but  the  sur- 
rounding cellular  membrane  had  actually  suppurated.  Here,  then, 
was  the  seat  of  the  inflammation ; and  for  what  ulterior  object  was  it 
established  ? Evidently  for  the  purpose  of  getting  rid  of  a foreign 
substance  lodging  in  the  vein. 

The  process  here  observed  is  quite  analogous  to  that  which  takes 
place  when  any  vitiated  secretion  finds  its  way  into  the  circulation,  and 
is  retained  in  a vein.  The  surrounding  areolar  tissue  will  become  in- 
flamed, loaded  first  with  serum,  and  then  with  lymph  and  pus,  before 
the  coats  of  the  vein  have  taken  on  any  similar  actions.  The  visible 
appearances  of  inflammation  in  either  case  extend  to  the  lining  mem- 
brane of  the  vein,  and  not  from  it. 

During  the  time  that  this  surrounding  inflammation  is  being  esta- 
blished in  ordinary  cases  of  phlebitis,  still  more  important  changes, 
although  of  a different  nature,  are  taking  place  within  the  vein.  Its 
contents,  as  I have  attempted  to  show,  almost  invariably  become  solid 
before  its  coats  are  thickened,  and  even  before  the  surrounding  parts 
have  begun  to  inflame.  The  proximate  cause  of  this,  it  is  not  difficult 
to  conceive  or  to  illustrate  by  experiment.  The  effects  produced  by 
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the  admixture  of  pus  with  blood  previously  referred  to,  evidently  show 
a latent  sensibility  in  the  blood  ever  ready  to  be  called  into  action  for 
the  preservation  of  the  system.  Foreign  matter,  which  would  other- 
wise be  carried  in  the  course  of  the  circulation,  is  by  this  means  con- 
fined to  one  part,  and  produces  only  a local  irritation.  When  morbid 
matter  is  thus  detained  in  a vein  by  the  coagulation  of  the  blood,  the 
inflammation  of  that  vein  will  he  much  greater  than  if  the  vitiated 
matter  could,  in  part  or  altogether,  escape  into  the  general  circulation. 
This  is  quite  in  accordance  with  the  wisest  economy  of  nature, — an 
economy  which  we  cannot  too  much  admire,  by  which,  when  her 
intention  is  not  frustrated,  a part  is  sacrificed  for  the  preservation  of 
the  whole.  After  diseased  fluids  have  in  this  way  entered  into  a kind 
of  combination  with  the  blood,  further  changes  take  place. 

If  the  proportion  of  morbid  matter  be  large,  the  whole  coagulum 
will  rapidly  soften,  and  present  to  the  naked  eye  the  appearance  of  pus 
more  or  less  discoloured.  But  if  the  quantity,  which  has  become 
mixed  with  the  blood,  be  small,  the  coagulum  wull  retain  its  con- 
sistency and  become  adherent  to  the  sides  of  the  vessel.  Under  these 
circumstances  the  coagulum  will  adhere  to  one  side  only  of  the  vessel, 
and  as  it  contracts,  the  diameter  of  the  vessel  will  be  restored  to  its 
original  size.  In  other  cases,  the  outer  layer  of  the  coagulum  will  be- 
come adherent  to  the  whole  circumference  of  the  vein,  and  the  inner 
portions,  which  are  always  the  least  consistent,  ^vill  become  softened 
and  broken  do^vn.  A complete  cylinder  of  fibrin  may,  in  this  way,  be 
formed  in  the  interior  of  a vein,  through  which  (when  the  fluid  portions 
of  the  coagulum  are  removed)  the  blood  will  circulate.  It  is  worthy 
of  remark  that  when  plugs  of  fibrin  are  thus  formed,  the  adjacent 
lining  membrane  of  the  veins  is  coloured  in  exact  proportion  to  the 
quantity  of  colouring  matter  contained  in  the  coagula.  In  some  pre- 
parations the  veins  may  be  observed  to  be  deeply  blood-stained  where 
in  contact  with  the  dark  coloured  clots,  but  to  retain  their  natural 
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appearance  where  their  contents  are  decolourised.  The  changes  which 
take  place  in  the  interior  of  veins  now  mentioned,  may  be  referred,  I 
conceive,  entirely  to  actions  in  the  blood  itself,  so  long  as  the  lining 
membrane  of  the  vessels  remains  entire.  The  adhesion  of  the  coagu- 
lum,  and  the  changes  which  it  undergoes,  are  no  way  dependent  upon 
secretion  from  its  lining  membrane. 

This  opinion  is  quite  in  accordance  with  what  is  known  of  the 
minute  anatomy  of  the  blood-vessels.  In  no  case  have  vessels,  I 
believe,  been  observed  on  the  delicate  fenestrated  membrane  which 
lines  the  veins  either  in  health  or  disease.  There  would,  in  fact,  be 
no  object  in  providing  a surface  with  blood-vessels  which  is  already  in 
contact  with  the  blood.  This  fact  alone  might  lead  to  the  inference, 
that  the  results  of  inflammation  in  a vein  would  be  different  from  those 
observed  in  serous  membranes ; and  especially  might  it,  d priori, 
induce  us  to  believe  that  the  deposits,  under  such  circumstances,  on 
the  lining  membranes  of  veins,  would  differ  from  the  ordinary  products 
of  inflammation  in  their  origin  and  mode  of  formation. 

The  opinion,  that  the  material  found  in  obstructed  veins  is  derived 
directly  from  the  blood,  is  further  supported  by  the  fact  that  where 
a coagulum  is  formed,  and  becomes  incorporated  with  the  coats  of 
a vein  in  one  part,  the  lining  membrane  of  the  vessel  in  its  imme- 
diate neighbourhood  may,  nevertheless,  present  its  natural  shining 
appearance.  Did  the  union,  in  such  a case,  depend  upon  lymph 
effused  by  inflammation,  the  alterations  in  appearance  of  the  lining 
membrane  would  not  be  limited  exactly  and  precisely,  in  the  first 
instance,  to  the  points  of  adhesion,  and  be  found  in  no  other  part. 

Again,  we  should  naturally  expect  that  a secretion,  derived  from  the 
lining  membrane  of  a vein,  would  adhere  equally  to  every  part  of  its 
circumference  ; but  in  the  case  we  are  considering  this  does  not  usually 
happen.  Adhesion  will  take  place  upon  one  side  only  of  the  tube,  and 
the  lining  membrane  will,  in  other  parts,  present  its  natural  appearance. 
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The  process  which  here  takes  place  is  quite  analogous  to  that  which 
occasionally  occurs  when  blood  is  effused  in  the  serous  cavities  of  the 
body,  and  which  has  been  so  admirably  illustrated  by  Mr.  Hewett  in 
Vol.  XXVIII  of  the  Medico- Chirurgical  Transactions. 

When  blood  is  effused  in  the  arachnoid  cavity,  Mr.  Hewett  has 
shown  that  a smooth  and  polished  layer  will  form  upon  its  surface ; 
and  that  this  newly-formed  substance  will  present  the  external  charac- 
ters of  a serous  membrane.  Such  adventitious  layers  were  long  sup- 
posed to  be  formed  by  lymph  secreted  by  the  serous  membranes  in 
which  they  were  found; — a supposition  which  has  also  long  been 
maintained  with  regard  to  similar  formations  in  the  cavities  of  veins. 
But  it  must  be  evident  in  either  case,  that  if  these  membranes  were 
formed  by  lymph  the  product  of  inflammation,  they  would  adhere  to 
all  the  surfaces  with  which  they  are  in  contact;  whereas  the  greater 
part  of  their  circumference  is  generally  found  smooth,  polished,  and 
lubricated. 

Finally,  the  opinion  that  the  material  which,  in  the  first  instance, 
lines  the  cavities  of  obstructed  veins,  is  derived  exclusively  from  the 
blood,  appears  to  be  directly  supported  by  the  experiment  which  has 
now  been  recorded. 

The  point  of  the  vein  most  irritated,  but  to  which  the  access  of 
blood  has  been  denied,  contained  no  deposit  or  secretion  of  any  kind, 
although  exposed  to  the  contact  of  foreign  matter  for  forty-four  hours 
previous  to  death. 

I have  been  the  more  careful  in  endeavouring  to  establish  this 
point,  inasmuch  as  the  treatment  of  phlebitis  has  necessarily  been 
influenced,  in  a great  measure,  by  the  ideas  which  have  been  enter- 
tained of  its  pathology. 

Attempts  have  usually  been  made  to  subdue  the  prominent  inflam- 
matory' symptoms  by  bleeding,  either  general  or  local,  or  by  the 
administration  of  calomel  and  opium.  M.  Cruveilhier  even  ventures 
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to  assert  tliat  every  case  of  phlebitis  may  be  cured  by  the  application 
of  a sufficient  number  of  leeches,  often  enough  repeated  in  its  incipient 
stage.  There  can  be  no  doubt  that  the  patients  thus  treated  often 
survive  both  the  disease  and  the  remedies ; still  oftener  are  the  promi- 
nent symptoms  apparently  relieved.  But  if  the  view  which  has  now 
been  taken  of  the  real  nature  of  this  disease  be  correct,  what  does  the 
sudden  disappearance  of  the  local  symptoms  imply  ? Experience 
proves  that  but  too  often  they  subside  in  one  part  only  to  manifest 
themselves  in  another ; and  it  not  unfrequently  happens  that  a day  or 
two  before  death,  the  local  symptoms  have  attracted  less  attention 
than  at  any  other  period  of  the  disease. 

How  often  has  it  appeared  that  an  inflammation  in  the  arm,  after 
bleeding,  has  subsided  only  to  develop  itself  in  the  opposite  arm,  or  in 
one  of  the  lower  extremities,  if  not  in  some  internal  organ ! We  have 
here  the  explanation  of  the  recorded  description  of  cases  in  which  it  is 
stated  that  the  patient  was  often  bled,  and  every  time  with  much  ad- 
vantage ; but  that,  unfortunately,  a day  or  two  before  death,  his 
strength  had  so  far  given  way,  as  to  require  the  use  of  cordials. 

It  were  wiser,  in  my  opinion,  to  adopt  and  follow  out  the  hint 
given  us  by  the  yet  unimpaired  powers  of  life,  in  combating  this 
disease. 

Unaided  by  medical  assistance  does  the  blood  itself  often  fix  the 
morbid  matter  which  threatens  the  constitution  to  one  point  of  the 
vascular  system.  Here  it  produces  an  irritation,  the  object  of  which 
is  to  expel  that  which  is  injurious.  Bleeding  and  calomel  mil  perhaps 
prevent  the  development  of  the  infiammation  established  for  this 
purpose ; and  they  do  so,  I conceive,  hy  destroying  that  power  in  the 
blood  which  tends  to  localise  the  disease.  Calomel  loosens  newly-formed 
adhesions,  and  bleeding  renders  the  coagulating  power  of  the  blood 
feeble ; and  under  their  influence,  any  morbid  secretion  retained  in  a 
vein  would  be  likely  to  be  translated  to  some  other  part  of  the  system. 
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When  this  occurs,  the  constitution  may  still  have  power  to  throw  off 
the  diseased  matter  which  has  excited  the  irritation,  and  this  is  often 
done  by  the  secretions  of  the  bowels  and  liver.  But  in  severe  cases, 
I cannot  but  doubt  the  propriety  of  putting  the  powers  of  the  cotistitu- 
tion  to  this  test. 

The  second  point  which  I wish  briefly  to  notice,  with  regard  to  the 
preceding  experiment,  is  the  similarity  in  the  appearance  of  the  Ijunph 
secreted  from  the  peritonaeum  and  the  fibrin  deposited  from  the  blood. 
The  two  presented,  as  nearly  as  possible,  the  same  colour  and  external 
aspect,  but  differed  materially  in  consistence.  The  lymph  adhered  on 
all  sides  firmly  to  the  surrounding  parts,  whereas  the  fibrin  could  be 
detached  with  the  slightest  force. 

That  the  deposit  in  the  vein  was  really  fibrin,  is  evident  from  its 
having  taken  place  only  when  the  blood  came  in  contact  with  the 
cotton  wadding  and  the  vein — from  the  facility  with  which  it  could  be 
detached  from  the  lining  membrane  of  the  vessel,  which  was  then  left 
of  its  natural  appearance — and,  lastly,  from  portions  of  the  fibrin  being 
continuous,  and  united  with  small  coagula  unchanged  in  colour. 

It  would  thus  appear  that  the  blood  has  the  power  of  separating 
from  itself,  independent  of  the  intervention  of  a membrane,  a fibro- 
albuminous  element  resembling  lymph  in  its  characters  : and  the 
observations  previously  made  show,  I think,  that  this  is  the  material 
which  lines  the  cavities  of  inflamed  and  obstructed  veins,  so  long  as 
the  lining  membrane  remains  entire.  It  is  found  sometimes  in  rounded 
masses,  having  more  or  less  the  shape  of  a coagulum  of  blood ; at 
other  times  it  is  expanded  into  membranous  layers ; and  there  can  be 
little  doubt  that  occasionally  it  becomes  softened,  broken  down,  and 
discharged,  either  into  the  current  of  the  circulation,  or  externally  from 
the  vein  together  with  the  pus  from  surrounding  parts.  An  attempt  to 
prevent  the  deposition  of  this  fibrin  on  the  internal  coats  of  diseased 
veins,  by  bleeding  and  antiphlogistic  remedies,  must  be  as  futile  as  it 
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is  unphilosophical.  And  even  could  this  be  accomplished,  it  would 
be  at  the  expense  of  the  reparative  processes  which  are  taking  place. 
It  would  deprive  the  parts  of  the  very  means  used  by  nature  for  the 
reparation  of  local  disease,  and  for  the  preservation  of  the  system. 
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The  class  of  cases  which  form  the  subject  of  the  present  observations 
are  those  in  which,  in  consequence  of  the  admixture  of  some  diseased 
secretion,  the  fibrin  of  the  blood  becomes  separated  from  its  other 
constituents,  and  deposited  in  some  part  of  the  circulating  system. 

Such  deposits  may  be  observed  either  in  some  of  the  larger  vessels 
of  the  body  or  in  the  structure  of  internal  organs.  In  the  former  of 
these  situations  they  have  often  been  noticed  and  described,  but  in  the 
latter  they  have  not,  I believe,  been  distinguished  from  effusion  of 
lymph  on  the  one  hand,  and  from  tubercular  deposits  on  the  other. 

In  the  following  instances  the  disease  was  noticed  both  in  the  veins 
and  in  the  substance  of  the  lungs.  The  morbid  processes  which 
accompany  the  deposition  of  fibrin  in  the  former  of  these  situations, 
may  serve  to  illustrate  the  analogous  actions  in  the  latter. 

Case.  John  Lawrence,  aged  22,  of  a light  complexion,  and  tem- 
perate habits,  came  \mder  my  care  in  the  King’s  College  Hospital  on 
the  20th  December,  1852.  A short  time  before  his  admission,  a large 
iron  slab  had  fallen  upon  his  right  foot,  and  had  remained  there  for 
some  time  before  it  was  removed.  No  satisfactory  account  could  be 
obtained  with  regard  to  the  direction  in  which  the  force  was  applied ; 
but  the  result  was  that  the  os  calcis  was  forced  outwards,  leaving  its 
small  process  attached  to  the  internal  lateral  ligament  of  the  ankle- 
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joint.  The  astragalus  was  left  in  the  natural  situation  between  the  two 
malleoli ; and  maintained  its  relations  with  the  scaphoid.  The  fibula 
was  fractured  quite  low  down  on  a level  with  the  articulation.  The 
interosseous  ligament  between  the  os  calcis  and  astragalus  was  torn 
through,  excepting  at  its  outer  part ; a large  wound  on  the  inner  side 
of  the  ankle  exposed  the  posterior  tibial  artery  for  two  or  three  inches. 
Tlirough  this  opening  the  two  inferior  articulating  surfaces  of  the 
astragalus  could  be  distinctly  felt ; the  larger,  posterior,  and  external 
one  being  still  partially  covered  by  the  displaced  os  calcis.  There  was 
no  reason  to  suppose,  at  this  time,  that  the  ankle-joint  was  opened. 
The  point  of  the  foot  was  not  turned  inward  nor  outward,  nor  was  the 
aspect  of  the  sole  of  the  foot  altered  in  any  remarkable  degree. 

The  patient  having  been  put  under  the  influence  of  chloroform  in 
order  to  allow  the  requisite  examination  to  be  made,  it  was  found  that 
the  dislocation  could  be  reduced  by  very  moderate  extension.  Some 
small  spiculsD  of  bone  detached  from  the  lesser  process  of  the  os  calcis 
were  at  the  same  time  removed ; and  as  the  skin  around  the  joint  was 
very  little  bruised,  it  was  determined  that  an  attempt  should  be  made 
to  save  the  limb.  This  the  patient  had  particularly  requested  should, 
if  possible,  be  done.  There  was  some  bleeding  from  the  wound,  which 
was  in  a great  measure,  but  not  entirely,  suppressed,  by  tying  some 
small  branches  close  to  the  trunk  of  the  exposed  posterior  tibial  artery. 
The  urine  which  he  made  in  the  course  of  the  afternoon  was  observed 
to  contain  some  blood.  On  the  23rd,  there  was  still  blood  in  the 
urine.  He  had  slept  indifferently,  but  felt  eomfortable. 

On  the  24th,  the  fifth  day  of  the  accident,  the  outer  side  of  leg  and 
foot  had  become  red  and  swollen.  An  opening  was  here  made  near 
the  ankle-joint,  and  a large  quantity  of  matter  discharged. 

On  the  1st  January,  he  slept  badly  and  complained  of  the  leg  being 
painful : he  also  mentioned  having  suffered  from  pains  in  the  stomach. 
The  pulse  now  began  to  vary  much  in  quickness  : on  the  2nd  of 
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January,  it  was  100;  on  the  3rd,  88;  and  on  the  4th,  104.  On  this 
day,  he  first  had  rigors,  and  complained  of  feeling  very  thirsty.  He 
vomited  before  dinner,  and  said  that  he  had  spit  some  blood  in  the 
morning. 

Up  to  this  time,  the  original  wound  presented  a very  favourable 
appearance.  Its  edges  were  covered  by  healthy  granulation,  the 
matter  discharged  appeared  quite  healthy,  and  all  surrounding  swelling 
and  redness  had  subsided.  The  rigors  were  repeated  on  the  6th,  7th, 
and  10th  of  January.  On  the  11th,  a large  collection  of  matter  was 
discovered  over  the  sacrum.  He  had  not  previously  complained  of 
this  part,  and  I was  induced  to  examine  it,  only  because  he  did  not  lie 
comfortably  upon  his  bed.  Seventeen  ounces  of  fluid  Avere  at  once 
evacuated  from  this  abscess. 

On  the  15th,  he  complained  of  thirst,  but  said  his  foot  was  comfort- 
able. There  was  some  distress  apparent  in  his  breathing  and  he  had 
some  pain  upon  the  left  side.  Pulse  128,  feeble.  He  also  experienced 
the  sensation  of  “fits  of  cold”  coming  over  him.  On  the  following 
day  the  pulse  had  risen  to  160,  and  there  was  increased  difficulty  of 
respiration.  He  died  on  the  17th,  at  2 p.m. 

On  a post-mortem  examination  it  was  found  that  the  ankle-joint 
Avas  open  on  its  outer  side,  and  communicated  Avith  an  abscess  in  this 
situation.  The  cartilages  of  this  articulation,  as  Avell  as  those  of  the 
corresponding  surfaces  of  the  astragalus  and  the  os  calcis,  had  disap- 
peared. The  lower  extremity  of  the  flbula,  Avhich  had  been  fractured, 
was  firmly  reunited,  but  one  portion  towards  the  ankle-joint  Avas 
rough  and  carious.  This  point  communicated  with  the  abscess  which 
had  formed  on  the  outside  of  the  joint. 

A considerable  collection  of  matter  existed  deep  in  the  calf  of  the 
leg,  Avhich  Avas  slightly  SAVollen  and  puffy.  The  femoral  and  external 
iliac  veins  of  the  same  side  contained  a considerable  quantity  of  a 
white  fluid.  This  presented  itself  in  the  form  of  small  cream-coloured 
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masses  of  the  consistence  of  firm  mucus.  Upon  microscopical  ex- 
amination, these  masses  were  found  to  consist  of  numerous  cells,  with 
a few  blood  globules  entangled  in  a viscid  substance,  which  was 
rendered  still  more  tenacious  by  the  addition  of  acetic  acid.  The 
cells  were  of  a pretty  uniform  size,  and  their  diameter  about  that  of  a 
pus  corpuscle.  They  were  transparent  and  delicately  granular,  with 
a faint  but  defined  outline.  Upon  the  addition  of  acetic  acid  the  cells 
became  much  smaller  and  the  outline  more  distinct;  at  the  same  time 
the  viscid  matter  in  which  they  were  entangled  assumed  a highly 
granular  appearance.  Weak  potash  readily  dissolved  the  mass,  pro- 
ducing a clear,  glairy,  and  rather  viscid  solution,  containing  numerous 
small  granules.  The  lining  membrane  of  the  veins  from  which  the 
white  matter  was  taken  presented  its  natural  smooth,  polished,  and 
lubricated  appearance.  It  had  evidently  had  no  part  in  producing 
this  morbid  product. 

The  left  pleural  cavity  in  this  patient  contained  a large  quantity  of 
turbid  serum  which  compressed  the  lung.  The  surface  of  the  pleura 
was  thickly  coated  with  adherent  lymph.  The  lower  lobe  of  the 
corresponding  lung  was  studded  with  numerous  circular  indurated 
patches.  These,  for  the  most  part,  presented  an  external  circle  of 
deep  livid  congestion  in  the  condensed  pulmonary  tissue.  Within 
each  congested  portion  was  a distinct,  firm,  circular  mass  of  white 
deposit,  and  in  the  centre  of  this  deposit  was  some  white  purulent 
looking  fluid.  This  fluid,  which  was  of  a viscid  consistence,  resembled 
in  its  general  appearance  the  matter  taken  from  the  veins.  Upon 
microscopical  examination,  the  cells  which  it  contained  had  generally 
the  same  character  as  those  previously  described.  They  were,  how- 
ever, much  more  numerous  in  the  fluid  taken  from  the  lung,  and  were 
here  unmixed  with  blood  globules.  They  also,  in  many  instances, 
differed  from  those  obtained  from  the  veins  in  the  change  produced  in 
them  by  the  addition  of  acetic  acid. 
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In  many  cases,  upon  the  addition  of  the  acid,  one,  two,  or  three 
bodies  wefe  developed  in  the  centre  of  each  cell.  These,  therefore, 
appeared  to  be  real  pus  globules.  Upon  the  addition  of  weak  jiotash, 
the  mass  became  glairy  and  viscid,  and  presented  the  same  granular 
appearance  as  the  matter,  similarly  treated,  taken  from  the  veins. 
The  upper  lobe  of  the  left  lung  was  comparatively  free  from  disease. 
There  were  scattered  through  its  substance  a few  deposits  of  white 
matter  of  the  same  nature  as  those  above  described.  They  were  not, 
however,  nearly  so  fully  developed.  Several  of  them  contained  no 
fluid  in  their  interior,  and  were  not  surrounded  by  the  same  degree  of 
livid  congestion  as  those  in  the  lower  lobe. 

On  the  right  side,  the  disease  was  exclusively  confined  to  the  lower 
lobe  of  the  lung.  The  deposits  here  presented  exactly  the  same 
characters  as  those  above  described ; the  greater  number  of  them  con- 
tained fluid  in  their  interior,  but  some  of  them,  which  were  of  smaller 
size  than  the  rest,  were  solid  throughout.  A portion  of  this  soHd 
deposit  was  examined.  It  was  of  a yellomsh  white  colour  and  con- 
tained numerous  globules  varying  somewhat  in  size,  but  otherwise 
having  the  general  appearance  of  pus  globules.  A few  larger  cells 
filled  with  granules  and  a quantity  of  fine  granular  matter  were  also 
observed.  The  addition  of  acetic  acid  caused  the  development  of 
the  central  bodies  characteristic  of  pus  in  a few  instances  only.  The 
greater  number  of  .cells  remained  unaffected  by  this  reagent. 

The  kidneys  in  this  patient  were  found  to  be  enlarged  in  a very 
remarkable  degree.  They  were  at  least  double  the  ordinary  size.  The 
cortical  structure  was  very  firm,  of  great  depth,  and  much  congested. 

Although  the  principal  object  of  the  present  paper  is  to  inquire  into 
the  nature  and  mode  of  formation  of  the  white  deposits  simultaneously 
found  in  some  of  the  larger  veins,  and  in  the  substance  of  internal 
organs,  yet  I may  be  allowed  to  make  a brief  allusion  to  the  very 
uncommon  accident  in  which  the  disease  originated  in  this  case. 
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Sub-astragular  dislocations  have  been  divided  into  complete  and 
partial.  Complete  dislocation,  in  which  the  os  calcis  and  the  scaphoid 
are  both  displaced  from  their  relations  with  the  os  calcis ; and  partial 
dislocation,  in  which  one  of  these  bones  only  is  displaced. 

M.  Broca,  who  has  lately  read  a very  interesting  memoir  upon  this 
subject  before  the  Surgical  Society  of  Paris,  believes  complete  dislo- 
cation not  to  be  very  uncommon,  although,  as  he  says,  no  systematic 
description  has  yet  been  given  of  it.  Partial  sub-astragular  disloca- 
tion, as  far  as  regards  the  os  calcis,  M.  Broca  looks  upon  as  an 
extremely  rare  disease,  and,  indeed,  intimates  his  doubts  as  to  whether 
such  an  accident  can  occur.  He  has  met  with  three  cases  only  upon 
record  of  dislocation  of  the  os  calcis  alone  : one  of  these  is  mentioned 
by  Chelius,  but  is  accompanied  with  no  particulars.  The  second  is 
related  by  M.  Rognetta,  but  a dissection  of  the  parts  was  not  subse- 
quently made ; and  the  third  is  a specimen  from  the  collection  of  Mr. 
Howship,  at  present  in  the  museum  of  the  College  of  Surgeons.  This 
last  preparation  M.  Broca  could  not  have  seen,  or  he  would  not  have 
doubted  the  possibility  of  such  a dislocation.  In  it  the  os  calcis  is 
completely  dislocated  from  its  articulations  with  the  astragalus  and 
carried  outward.  The  astragalus  which  remains  between  the  two 
malleoli  retains  its  connexions  with  the  scaphoid.  The  tibia  and  fibula 
appear  not  to  have  been  injured  by  the  accident.  The  external  mal- 
leolus in  this  instance  appears  to  have  passed  over  the  upper  surface 
of  the  os  calcis,  as  if  the  dislocation  had  been  produced  by  a forcible 
rotation  of  the  parts  inward.  All  the  cases  above  mentioned  by  M. 
Broca  were  probably  instances  of  simple  dislocation ; we  have  not 
therefore,  I believe,  at  present  any  data,  derived  from  experience,  to 
guide  us  with  regard  to  the  best  mode  of  treating  a compound  dislo- 
cation of  the  os  calcis.  The  preceding  case  is,  as  far  as  I know,  the 
only  one  upon  record,  and  I do  not  think  that  atty  satisfactory  con- 
clusion can  be  drawn  from  it  with  regard  to  the  mode  of  treatment  in 
similar  instances. 


FIBKINOUS  DEPOSITS. 


113 


The  amount  of  disease  in  the  kidney  discovered  after  death,  taken 
together  with  the  very  early  period  after  the  accident  at  which  blood 
was  observed  in  the  urine,  must  render  it  doubtful  whether  the  kidneys 
were  not  diseased  before  the  occurrence  of  the  accident,  and  whether 
therefore  such  disease  may  not  have  exercised  an  important  influence 
on  the  result. 

Case  ii.  In  March  1853,  a patient  of  Dr.  Arthur  Farre’s  was 
attended  from  the  King’s  College  Hospital  in  her  conflnement.  She 
died  flfteen  days  after  delivery.  The  right  leg  had  become  swollen  and 
painful  a few  days  before  her  death.  The  gentleman  who  conducted 
the  'post-mortem  examination  did  me  the  favom-  to  allow  me  to  examine 
the  parts  principally  concerned.  In  the  right  femoral  vein  was  found 
a mass  of  adherent  decolorised  fibrin  which  only  partly  fiUed  the 
caliber  of  the  vessel.  The  iliac  vessels  of  the  same  side  were  ob- 
structed by  dark  coagula  of  blood,  in  which  small  rounded  masses  of 
fibrin  were  embedded  at  various  parts  in  clusters.  These  were  quite 
white,  firm  to  the  touch,  and  had  entirely  lost  their  natural  elasticity. 
The  lining  membrane  of  the  vessels  in  which  the  coagula  were  con- 
tained were  much  blood  stained  but  not  thickened.  In  other  parts  of 
the  body  the  blood  was  generally  fluid.  Many  of  the  organs  were 
softer  than  natural.  The  lungs,  spleen,  and  liver  especially,  had  lost 
their  usual  degree  of  consistency,  and  were  broken  down  with  very 
slight  force.  In  the  lower  lobe  of  one  lung  were  observed  a few 
scattered  circumscribed  patches  of  white  matter  embedded  in  the  pul- 
monary tissue,  rendering  it  firmer  than  natural,  but  not  surrounded  by 
any  increased  vascularity  or  congestion.  Some  of  these  could  be  seen 
through  the  transparent  pleura. 

Case  hi.  On  the  22nd  September,  1853, 1 had  the  opportunity  of  ex- 
amining the  body  of  a patient  who  had  died  in  King’s  College  Hospital. 

On  the  left  leg  were  several  scars,  the  result  of  old  disease.  Over 
the  right  instep  was  a puffy  elastic  swelling,  which,  upon  being  opened. 
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discharged  a considerable  quantity  of  discoloured  matter.  The  surface 
of  the  upper  part  of  the  body  was  covered  by  numerous  pustules 
situated  an  inch  or  two  apart,  and  very  much  resembling  small-pox 
pustules.  They  contained  a turbid  fluid  which,  when  evacuated,  left 
a small  oval  ulcerated  cavity  in  the  substance  of  the  cutis. 

The  lungs  were  much 'congested,  and  condensed  at  their  lower 
parts.  In  the  upper  lobes  were  one  or  two  masses  of  a softish  white 
deposit,  not  unlike  common  tubercle.  In  the  lower  lobes  were 
numerous  small  oval  indurated  masses  of  white  deposit;  some  of  these 
could  be  very  distinctly  seen  through  the  unaltered  pleura,  others 
were  more  deeply  embedded  in  the  substance  of  the  lungs.  Upon 
microscoiiical  examination,  this  substance,  which  was  here  and  there 
softened  in  its  central  portions,  presented  the  same  appearances  as 
those  described  in  the  case  of  John  Ilallott  (see  p.  91).  The  substance 
of  the  lung  was  generally  much  congested,  but  not  more  in  the  imme- 
diate neighbourhood  of  these  patches  than  elsewhere. 

The  separation  of  fibrin  from  the  other  portions  of  the  blood  answers 
many  useful  purposes  in  the  processes  of  healthy  reparation  after 
injuries.  Thus,  when  a blood-vessel  is  ruptured  or  divided,  one  im- 
portant element  in  the  restorative  action  is  the  separation  of  the  fibrin 
of  the  blood  which  has  stagnated  in  the  injured  vessel,  and  the  agglu- 
tination by  means  of  the  fibrin  so  separated  of  the  lacerated  or  divided 
parts.  This  action  is  well  illustrated  in  all  cases  where  the  internal 
and  middle  coats  of  an  artery  have  been  divided.  The  material  which 
immediately  unites  the  divided  edges  Avill  consist  of  decolourized 
fibrin.  This  Avill  form  a bed,  in  Avhich  the  subsequent  changes  are 
produced  that  are  permanently  to  seal  the  vessel. 

Again,  if  a foreign  body  be  introduced  into  the  circulating  system 
it  will  become  covered  over  by  fibrin,  and  thus  separated  from  the 
fluid  blood  and  fixed  in  some  part  of  the  vascular  apparatus. 
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It  appears,  indeed,  a general  law,  that  wherever  a solution  of  con- 
tinuity occurs  in  the  lining  membrane  of  a blood-vessel,  the  lesion  is 
in  the  first  instance  repaired  by  a deposition  of  fibrin,  which  agglu- 
tinates the  divided  edges ; and  in  like  manner,  when  a foreign  body 
is  introduced  into  a vessel,  that  a continuity  of  a smooth  lubricated 
surface  is  preserved  by  the  same  means. 

Healthy  blood  thus  evinces  a disposition  to  undergo  a change 
wherever  it  is  brought  in  contact  with  a foreign  surface,  whether  this 
arise  from  the  laceration  of  the  coats  of  the  vessel,  or  from  the  intro- 
duction of  extraneous  bodies  into  them.  It  would  appear  as  if  the 
free  circulation  of  the  blood  could  only  be  continued  when  in  contact 
with  the  lubricated  lining  membrane  of  the  blood-vessels,  or  with  the 
adventitious  substitute  formed  by  a fibrinous  deposit,  as  in  the  case  of 
an  aneurismal  sac. 

In  the  case  of  divided  or  lacerated  veins  the  process  of  repair  is  the 
same  as  in  arteries.  The  rough  edges  of  the  vein  are  glued  together 
by  fibrin  which  presers^es  the  continuity  of  surface.  If  the  side  of  a 
vein  only  be  injured,  as  in  bleeding,  the  circulation  through  the  vessel 
is  maintained.  But  if  the  whole  circumference  of  the  vessel  be 
separated,  as  by  direct  violence,  or  by  the  dmsion  of  veins  in  opera- 
tions, or  by  the  process  of  ulceration,  then  the  divided  edges  of 
opposite  sides  may  become  glued  together  and  the  canal  of  the  vessel 
obliterated.  This  process  is  not  usually  so  well  exemplified  in  the 
veins  as  in  the  arteries,  because  a wounded  vein  usually  becomes 
collapsed,  whereas  an  artery  under  similar  circumstances  remains  dis- 
tended with  blood.  There  are  cases,  however,  in  which  the  veins  are 
held  open  by  the  structures  through  which  they  pass,  and  here  the 
use  of  the  fibrin  in  closing  the  vessels  may  be  readily  demonstrated. 
Such  instances  occur  in  injuries  of  bones,  in  the  uncontracted  uterus 
after  child-birth,  in  wounds  of  the  sinuses  of  the  brain,  and  of  the 
liver. 
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How  very  important  it  is  that  the  process  of  union  in  divided  veins 
should  be  duly  performed,  is  perhaps  best  illustrated  by  the  results 
which  follow  when  this  does  not  take  place. 

Case.  The  following  fatal  case  of  haemorrhage  from  the  umbilicus, 
in  consequence  of  imperfect  imion  of  the  umbilical  vessels,  I had  an 
opportunity  of  seeing  on  the  28th  of  April,  with  Dr.  Sayer  and  Mr. 
Willing  of  Hampstead,  in  whose  practice  it  occurred.  A fortnight 
previously  the  child  had  been  born  and  appeared  perfectly  well  de- 
veloped, but  on  the  day  after  its  birth  its  skin  was  observed  to  be  of 
a darkish  yellow  colour.  At  the  expiration  of  eight  days  the  funis 
separated,  and  everj'thing  appeared  to  be  going  on  favourably,  with 
the  exception  of  the  appearance  of  jaundice  on  the  skin.  Six  days 
after  this,  ha;morrhage  took  place  from  the  umbilicus.  Several 
attempts  were  made  to  tie  the  bleeding  vessel,  and  different  styptics 
were  applied,  but  without  success.  At  length  a ligature  was  retained 
by  including  a portion  of  the  surrounding  skin.  This  restrained  the 
bleeding,  but  there  was  still  some  slight  oozing  from  the  opening. 
A conical  portion  of  lint  stiffened  with  wax  was  therefore  introduced 
through  the  tendonous  opening  of  the  umbilicus.  This  for  a time 
appeared  to  answer  perfectly.  After  the  lapse  of  a few  hours,  how- 
ever, the  bleeding  recurred,  but  was  again  arrested  by  some  cobweb 
placed  over  the  pledget  of  lint.  The  next  day  the  child  died.  The 
blood  which  flowed  was  thought  by  Mr.  Willing  to  be  arterial.  It 
was  very  thin  and  did  not  stiffen  the  linen  upon  which  it  was  received. 
It  appeared  to  consist  of  serum  tinged  by  the  colouring  matter  of  the 
blood. 

On  a post-mortem  examination,  the  umbilical  vein  was  found  per- 
vious through  its  whole  extent.  Near  the  umbilicus  there  was  some 
thickening,  caused  principally  by  effused  blood  around  the  vein ; at  its 
opening  was  an  extremely  small  but  adherent  coagulum.  This  was 
evidently  quite  inadequate  to  close  the  vessel.  Within  the  orifice  was 
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another  very  delicate,  thin,  filamentous  coagulum,  also  firmly  adhering 
to  the  lining  membrane.  In  other  points,  the  lining  membrane  pre- 
sented nothing  remarkable,  and  beyond  the  thickening  above-mentioned 
the  vein  presented  its  natural  appearance. 

The  left  umbilical  artery  was  pervious  and  contained  only  some  fiuid 
blood.  The  artery  of  the  right  side  was  closed  near  the  umbilicus. 
The  ductus  venosus  was  quite  open,  and  it  is  probable  that  after  birth 
the  blood  from  the  vena  porta  passed  through  this  channel,  and  con- 
sequently had  not  circulated  through  the  liver.  The  gall-bladder  was 
much  contracted,  and  there  had  apparently  been  very  little  secretion 
of  bile.  The  ductus  arteriosus  was  also  open. 

The  lungs  were  tinged  yellow,  and  in  the  lower  lobe  of  one  side  was 
a livid  patch  the  size  of  a small  almond.  In  this  case,  the  power  of 
coagulation  and  of  separating  fibrin  from  the  blood  was  entirely  absent. 
But  in  general  it  is  not  an  absence  of  the  power  but  some  modification 
of  it,  to  which  the  symptoms  under  consideration  are  to  be  referred. 

In  the  healthy  union  of  a vein  so  much  fibrin  only  is  deposited  as 
will  serve  the  purpose  of  uniting  the  divided  edges,  but  when  this 
action  is  not  complete,  the  tendency  to  the  separation  of  the  fibrin  from 
the  other  portions  of  the  blood  may  be  manifested  to  an  extent  quite 
disproportioned  to  the  apparent  object.  The  vessels  leading  from  the 
seat  of  injury  may  be  found,  as  in  the  preceding  cases,  partially  filled 
mth  fibrin  undergoing  various  changes,  and  yet  withal  the  real  inten- 
tion, namely,  that  of  closing  the  injured  vessel,  is  not  accomplished. 
It  is  impossible  not  to  perceive  the  similarity  between  this  amount  of 
“action  without  •power”  and  that  which  is  manifested  in  certain  cases 
of  erysipelas  or  of  difiuse  cellular  inflammation.  With  such  low  kinds 
of  inflammation,  indeed,  this  profuse  separation  of  fibrin  in  the  vessels 
will  be  found  to  be  more  often  associated  than  can  be  accounted  for 
by  any  accidental  circumstances. 

This  afiection,  unlike  those  which  primarily  affect  the  more  solid 
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parts  of  the  body,  does  not  spread  by  continuity  of  surface.  The  ab- 
normal disposition  to  separate  into  its  different  parts,  communicated  to 
the  blood,  may  take  a greater  or  less  time  in  its  development.  And 
the  separated  fibrin  may  be  deposited  in  any  part  of  the  vascular  sys- 
tem. Lengthened  tracts  of  healthy  vessels  may  intervene  between  tlie 
original  seat  of  disease  and  the  places  in  which  its  results  are  mani- 
fested ; or  in  other  instances,  where  the  effects  may  be  traced  directly 
from  the  seat  of  injury,  smaller  portions  of  veins  will  at  intervals  be 
found  unaffected. 

When  once  this  morbid  disposition  has  been  communicated  to  the 
blood,  it  matters  not  in  what  part  of  the  vascular  system  the  deposit 
occurs,  the  essential  characters  and  subsequent  changes  w’hich  it 
undergoes  will  be  found  to  be  strictly  analogous.  It  may  be  found  in 
the  larger  veins  of  the  extremities,  or  in  the  venae  cavac  ; in  the 
cavities  of  the  heart,  or  in  the  pidmonary  artery;  and  even  in  some  of 
the  larger  arteries  of  the  e.xtremities.  Finally,  as  demonstrated  in  the 
preceding  cases,  it  may  be  found  in  the  structure  of  the  lungs  or  in 
other  organs. 

The  author  has  observed  this  affection  in  the  form  of  numerous 
filamentous  fibrinous  shreds  in  the  veins  of  the  liver ; and  in  the  form 
of  firm  white  deposits  in  the  kidney  and  in  the  spleen.  In  the  latter 
situation,  they  are  generally  more  or  less  tinged  by  the  colouring 
matter  of  the  blood.  Although  the  changes  thus  observed  manifest 
themselves  in  all  parts  of  the  system,  yet,  that  they  originate  in  local 
actions  and  are  in  the  first  instance  dependent  upon,  the  admixture  of 
diseased  secretions  with  the  blood,  is  manifested  from  the  great  pro- 
portion of  cases  in  which  the  affection  can  be  traced  in  the  course  of 
the  circulation  from  the  original  seat  of  injury.  Thus,  in  the  first 
instance  recorded  in  this  paper,  we  have  an  abscess  found  in  contact 
with  the  carious  portion  of  the  fibula,  a second  abscess  subsequently 
developed  in  the  calf  of  the  leg ; the  veins  of  the  upper  part  of  the 
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thigh  are  found  filled  with  a viscid  white  matter,  while  those  of  the 
opposite  side  present  nothing  unusual ; and,  finally,  deposits  of  similar 
matter,  undergoing  and  producing  the  changes  which  have  been  men- 
tioned, are  found  in  the  lungs. 

The  diSerent  effects  produced  directly  upon  the  blood  by  the  ad- 
mixture of  different  diseased  secretions  may  be  illustrated  by  experi- 
ments upon  blood  recently  drawn.  The  very  dissimilar  way  in  which 
the  admixture  takes  place  in  these  rough  experiments,  to  that  which 
obtains  in  the  living  body,  may  prevent  the  two  cases  from  being  con- 
sidered analogous.  The  experiments  may,  however,  be  used  as  illus- 
trations, and  have  the  advantage  of  excluding  various  adventitious 
influences  upon  which  the  effects  might  be  supposed  to  depend  in  the 
-living  body. 

Some  blood  was  drawn  from  a healthy  horse  and  poured  into  three 
vessels,  capable  of  containing  three  ounces  each.  The  blood  in  the 
first  vessel  was  allowed  to  remain  as  a standard  of  comparison.  To 
that  in  the  second  vessel  was  added  some  viscid  matter  from  an 
indolent  tumour  in  a horse’s  neck,  and  to  that  in  the  third  vessel  was 
added  some  pus  from  a chronic  abscess.  The  contents  of  the  third 
vessel  began  to  coagulate  in  three  minutes,  and  the  mass  was  firm  in 
four.  In  eight  minutes,  the  contents  of  the  first  and  second  vessels 
had  become  firm.  The  coagulum  formed  by  the  blood  and  pus  had  a 
much  firmer  outline  than  the  contents  of  either  of  the  other  vessels. 
The  blood  to  which  the  viscid  matter  had  been  added  in  the  second 
vessel  presented  upon  its  surface  a thick  greenish-yellow  semi-trans- 
parent layer.  This  was  not  observed  in  either  of  the  other  portions  of 
blood.  The  experiment  was  repeated  with  blood  drawn  from  a healthy 
donkey  in  foal.  In  three  minutes,  the  blood  and  pus  began  to  coagu- 
late. At  this  time,  the  blood  to  which  the  viscid  fluid  from  the  horse’s 
neck  had  been  added  was  quite  fluid,  but  had  begun  to  separate  into 
its  different  parts.  In  four  minutes,  the  blood  and  pus  had  completely 
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coagulated.  A distinct  layer  of  yellowish  semi-transparent  fluid  had 
now  formed  on  the  top  of  the  blood  to  which  the  viscid  matter  had 
been  added.  This  yellowish  fluid  might  be  poured  off  the  top  of  the 
other  portions  of  the  blood  which  still  maintained  their  fluidity.  At 
the  expiration  of  seven  minutes,  the  blood  last  mentioned  became 
solid,  and  presented  a uniform  yellowish-grey  surface.  This  afforded 
a strong  contrast  to  the  appearance  of  the  blood  and  pus  which  was 
dark  coloured  throughout,  and  had  not  parted  with  any  of  its  serum. 
The  unmixed  blood  at  this  time  remained  fluid  without  apparent 
alteration. 

The  results  obtained  in  these  experiments  tend  to  show  that  while 
some  diseased  secretions  have  a tendency  to  coagulate  the  blood, 
others  have  a tendency  to  cause  it  to  separate  into  its  different 
elements.  A second  cause  which  tends  directly  to  produce  this  sepa- 
ration, although  in  a minor  degree,  is  rest.  It  was  long  ago  observed 
by  Hunter,  that  if  blood  were  kept  at  rest  in  a vein  previous  to  the 
operation  of  bleeding,  that  the  portion  of  blood  first  drawn  would  the 
soonest  separate  into  its  different  parts.  This  principle  may  have  a 
material  influence  when  the  whole  mass  of  the  blood  has  become 
affected,  in  determining  where  such  a result  shall  first  be  manifested ; 
and  also  in  causing  the  disease  under  consideration  to  extend  in  a 
direction  contrary  to  that  of  the  circulation.  In  the  second  of  the 
above  cases,  the  iliac  vessels  were  more  completely  obstructed  than  the 
femoral ; but  in  the  latter,  the  larger  deposits  of  decolorised  fibrin  were 
found,  and  it  is,  I think,  fair  to  conclude  that  the  obstruction  in  the 
former  had  preceded  the  physical  change  in  the  latter.  In  like  manner 
may  we  explain  the  circumstance  which  has  been  sometimes  noticed, 
that  after  amputation  of  a limb  a collection  of  purulent  looking  fluid 
may  be  found  in  one  of  the  veins  of  the  opposite  side.  Any  obstruc- 
tion to  the  circulation  produced  by  deposits  of  fibrin  or  by  coagulation 
of  blood  in  the  vena  cava  would,  of  course,  act  equally  upon  the  iliac 
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veins  of  both  sides,  and,  through  them,  upon  the  veins  of  smaller  dia- 
meter. 

Although  this  disease  may  be  described  as  one,  in  whatever  part  of 
the  system  it  is  met  with,  yet  it  may  be  convenient,  for  the  sake  of 
description,  to  consider  the  changes  observed  in  the  fibrin  before  and 
after  the  vitiated  blood  from  which  it  is  derived  has  passed  through 
the  heart.  To  these  two  conditions,  the  terms  “primary”  and 
“secondary  deposits”  may  be  applied. 

PRIMAKY  DEPOSITS  OF  FIBKIN. 

Three  stages  may  be  noted  in  this  affection : first,  the  separation 
of  the  fibrin  from  the  other  portions  of  the  blood,  and  its  adhesion, 
slight  at  first,  to  the  lining  membrane  of  some  of  the  larger  veins. 
Second,  the  formation,  in  the  fibrin  so  deposited,  of  cells,  having  more 
or  less  the  appearance  of  pus  globules  ; and,  third,  the  production  of 
irritation  and  infiammation  in  the  surrounding  parts. 

I.  In  the  early  stages  of  this  disease,  in  which  alone  its  true  nature 
can  be  recognised,  the  morbid  process  is  confined  to  the  blood  itself. 
Neither  the  lining  membrane  of  the  veins,  nor  the  surrounding  parts, 
present  any  deviation  from  their  natural  condition. 

II.  In  the  second  stage  of  the  disease,  we  find  cell-development  in 
the  interior  of  the  separated  masses  of  fibrin ; still  without  any  in- 
creased action  in  the  surrounding  parts,  or  any  change  in  the  lining 
membrane  of  the  veins.  This  action  is  evidently  due  to  some  change 
which  has  passed  upon  the  fibrin  of  the  blood ; for  fibrin  in  its  normal 
condition  may  be  deposited  upon,  and  adhere  to,  the  lining  membrane 
of  veins  for  an  indefinite  period  without  any  such  changes  being 
produced.  This  is  exemplified  in  a preparation  in  my  possession,  for 
which  I am  indebted  to  Mr.  Southam  of  Manchester.  It  was  taken 
from  a patient  who  had  suifered  from  elephantiasis  of  the  leg.  The 
fibrin  may  be  observed  deposited  on  the  lining  membrane  of  a portion 
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of  the  saphena  vein,  and  forming  in  one  part  a complete  tube,  into 
which  a small  rod  of  glass  is  introduced.  No  process  of  softening, 
similar  to  that  under  consideration,  here  took  place ; nor  were  the 
coats  of  the  vein  at  all  thickened  at  those  parts  to  which  the  fibrin  did 
not  adhere.  When  cell-development  does  take  place,  as  in  the  first 
and  third  cases  above  related,  the  central  portions  of  the  fibrin 
become  softened  down  and  soon  assume  the  appearance  of  pus.  No 
real  pus  globules  can,  however,  at  this  time  be  discovered. 

Ill,  In  the  third  stage  of  this  affection  the  surrounding  parts 
participate  in  the  disease.  Increased  vascularity,  accompanied  by 
effusion,  may  be  seen  first  in  the  areolar  tissue  around  the  veins  in 
which  the  deposit  has  taken  place,  and  here  it  is  that  true  pus  cells 
are  first  formed. 

In  a fatal  case  of  phlebitis  after  venesection,  the  author  has  wit- 
nessed a circumscribed  patch  of  well  formed  pus  on  the  external 
surface  of  the  cephalic  vein  at  some  distance  from  the  original  wound. 
In  this  qase  no  appearance  of  suppuration  could  be  discovered  in  any 
other  part  of  the  limb.  The  order  in  which  the  different  tunics  of  a 
vein  in  such  cases  apparently  become  affected,  although  different  from 
what  might  at  first  have  been  imagined,  is  strictly  in  accordance  with 
that  which  may  be  observed  in  other  parts.  Whenever  an  irritant  is 
applied  to  an  extravascular  structure,  the  reaction  produced  is  first 
manifested  in  the  surrounding  tissues.  Thus  if  a foreign  body  enters 
a joint  and  lodges  between  the  cartilages,  the  consequent  inflamma- 
tion is  first  apparent  in  the  skin,  the  areolar  tissue,  and  the  synovial 
membrane ; or  if,  again,  a piece  of  iron  filing  lodges  in  the  cornea,  it 
is  in  the  conjunctiva  and  sclerotica  that  the  symptoms  of  irritation  are 
first  seen. 

In  the  latter  stages  of  this  disease,  when  effusion  has  taken  place 
in  the  cellular  coat  of  a vein,  the  irritation  may  be  propagated  by  the 
extension  of  the  effused  fluid  between  a vessel  and  its  sheath.  Such 
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infiltration  may  readily  take  place,  especially  in  the  case  of  the  larger 
veins,  as  may  he  observed  after  bleeding  in  horses.  If,  as  often 
happens,  the  edges  of  the  skin  alone  ai’e  brought  together,  the  blood 
which  escapes  underneath  will  readily  infiltrate  the  cellular  membranes 
between  the  vessel  and  the  surrounding  parts.  This  I have  verified 
by  dissection.  But  such  a mode  of  the  extension  of  disease  is  quite 
different  from  that  by  which  the  affection  under  consideration  origi- 
nates, and  quite  different  also  from  that  by  which  it  is  communicated 
to  different  parts  of  the  system. 

SECONDARY  FIBRINOUS  DEPOSITS. 

The  changes  observed  in  fibrinous  deposits  from  vitiated  blood  in 
the  structure  of  lungs  are  analogous  to  those  observed  in  the  interior 
of  the  larger  veins.  The  deposits  in  the  lungs,  like  those  in  the  veins, 
are  first  found  in  a solid  form ; like  them  they  become  softened  in 
their  central  portions,  and  like  them  they  induce  irritation  and  inflam- 
mation of  surrounding  parts.  The  products  of  the  morbid  actions  in 
the  two  situations  are  also  very  similar,  as  shewn  by  microscopical 
examination.  In  both  we  may  trace  the  fibrin  gradually  converted 
into  a fluid  resembling  pus,  and  this  fluid  ultimately  mixing  with  real 
pus  globules.  There  is,  however,  one  remarkable  difference  in  the 
two  cases,  namely,  that  the  true  pus  globules  appear  much  earlier 
and  in  greater  numbers  in  the  lungs  than  in  the  veins.  This  fact 
probably  flnds  its  explanation  in  the  nature  of  the  part  to  which  the 
separated  fibrin  at  first  adheres.  In  the  veins  it  is  in  contact  with  a 
non-vascular  surface,  in  which  suppuration  is  not  readily  induced, 
and  by  means  of  which  the  fibrin  in  the  vein  is  separated  from  any 
secretions  of  the  surrounding  parts  ; whereas  in  the  tissue  of  the  lung 
pus  is  readily  produced,  and  mixes  directly  with  the  softened  fibrin. 
In  a single  instance,  in  which  an  attempt  was  made  to  produce  this 
disease  artificially  in  a healthy  young  dog,  some  decomposed  and  fluid 
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fibrin  was  injected  into  the  jugular  vein.  At  the  expiration  of  three 
days,  the  lungs  when  examined  presented  two  distinct  appearances. 
At  the  lower  border  of  one  lung  was  a patch  of  dark  livid  congestion, 
about  two  inches  long  and  half  an  inch  broad.  In  it  were  found, 
upon  microscopical  examination,  numerous  transparent  and  granular 
cells,  rather  smaller  than  pus  globules,  and  also  some  larger  exudation 
cells  containing  minute  oil  globules.  The  addition  of  acetic  acid  did 
not  cause  the  development  of  the  central  bodies  characteristic  of  pus 
in  any  of  these  cells. 

In  other  parts  of  the  same  lung  were  a few  round,  white,  semi- 
transparent bodies,  each  about  the  size  of  a rapeseed.  These  were 
film  in  consistence,  unyielding  to  the  touch,  and  surrounded  by  a very 
faint  margin  of  increased  vascularity.  Portions  of  two  of  these  little 
bodies  were  removed  with  the  scissors,  and  examined  by  Dr.  Beale 
and  myself.  They  were  composed  of  cells,  about  the  size  of  pus  cells, 
and  having  much  the  same  general  appearance,  together  with  larger 
exudation  cells  containing  minute  oil  globules  and  granular  matter. 
Upon  the  addition  of  acetic  acid,  the  larger  cells  were  very  little 
aftected,  but  the  smaller  ones  in  many  instances  presented  the  central 
bodies  characteristic  of  pus  globules. 

As  far  as  the  author’s  observations  have  extended,  secondary 
fibrinous  deposits  may  be  distinguished  in  their  origin  from  ordinary 
secondary  abscesses  in  presenting  little,  if  any,  surrounding  congestion 
or  increased  vascularity.  In  the  second  stage  they  also  diflTer  in  pre- 
senting in  their  substance  a distinct  layer  of  firm  white  matter,  free 
from  the  colouring  matter  of  the  blood.  This  is  situated  between  the 
pulmonary  tissue,  which  now  presents  a variable  degree  of  congestion 
and  the  more  or  less  fluid  matter  found  in  the  centre  of  each  tumour. 
When  first  formed,  fibrinous  deposits  much  resemble  in  their  external 
characters  and  general  disposition  scrofulous  tubercles.  They  are  as 
firm  in  consistence  and  may  be  seen  scattered  in  a somewhat  similar 
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manner  tlirough  the  substance  of  internal  organs.  The  deposit  in  both 
cases  is  of  a more  or  less  oval  form,  in  both  it  is  developed  in  many 
parts  at  the  same  time,  and  in  both  it  is  attended  with  little,  if  any, 
change  of  structure  in  the  surrounding  parts. 

The  fibrinous  differ  from  the  strumous  deposits  in  occupying  prin- 
cipally, if  not  exclusively,  the  lower  lobes  of  the  lungs.  They  also 
appear  to  be  more  frequently  developed  towards  the  circumference  of 
the  lungs  than  deeply  embedded  in  their  substance.  As  the  lung  col- 
lapses, their  situation  may  be  sometimes  indicated  by  a slight  bulging 
of  the  pleura  at  the  part ; at  other  times,  the  white  deposit  may  be 
seen  through  the  transparent  and  unaltered  membrane.  It  is  in  the 
later  stages  that  the  principal  differences  between  fibrinous  and 
scrofulous  tubercles  may  be  observed,  and  it  is  only  by  the  changes 
which  the  more  advanced  fibrinous  deposits  at  this  time  undergo,  that 
attention  is  often  directed  to  the  true  nature  of  those  which  have  been 
more  recently  formed. 

At  the  same  time  that  fibrinous  deposits  take  place  within  the 
blood-vessels,  or  in  the  structure  of  internal  organs,  extensive  effusions 
may  be  often  observed  in  the  serous  cavities,  or  in  the  areolar  tissue  of  % 
any  part  of  the  body.  These  effusions  may  consist  of  serum  alone,  or 
of  serum  mixed  with  lymph,  or  of  puriform  fluid.  They  are  formed 
without  any  of  the  usual  signs  of  inflammation.  There  is  no  particular 
pain,  redness,  or  throbbing  during  life,  and  very  little  or  no  indication 
of  increased  vascularity  after  death.  The  effusions  are  generally  not 
limited  by  any  process  of  adhesive  inflammation,  and  consequently 
when  they  occur  in  the  cellular  membrane  they  infiltrate  the  parts  to 
a great  extent,  and  when  they  are  found  in  the  serous  membranes  the 
whole  of  the  cavity  is  implicated.  The  process  by  which  the  serum, 
IjTnph,  and  puriform  fluid  is  effused  in  these  cases,  resembles  more 
an  act  of  transudation  than  of  inflammation ; and,  as  we  can  trace 
the  separation  of  the  blood  into  its  different  parts  commencing  in  the 
vessels,  it  is  easy  to  conceive  that  vei'y  little  further  action  is  necessary 
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in  order  to  complete  that  separation  in  the  forms  in  which  it  is  found 
of  effusions  of  serum,  and  of  lymph  ; or,  again,  as  we  have  cell- 
development  commencing  in  the  separated  fibrin  in  the  vessels,  and 
the  production  there  of  a puriform  fluid,  it  is  not  difficult  to  imagine 
that  that  product  may  be  separated  from  the  blood  and  deposited  in 
various  parts  without  any  inflammatory  action. 

The  process  of  the  separation  of  the  serum  and  the  fibrin,  and  the 
conversion  of  that  fibrin  into  a white  fluid  containing  cells,  appears  the 
same,  whether  observed  in  the  larger  vessels  of  the  body  or  in  other 
parts ; — whether  accomplished  through  the  intervention  of  a serous 
membrane  or  independent  of  any  such  means. 

In  the  advanced  stage  of  the  disease,  when  the  softened  fibrin  cir- 
culates with  the  blood,  it  is  necessary  to  distinguish  the  disease  from 
that  which  has  been  described  by  Professor  Bennett  under  the  name  of 
Leucocythemia.  In  the  latter  affection,  according  to  Professor  Bennett, 
the  blood  cells  are  formed  without  their  colouring  matter,  in  conse- 
quence of  some  error  or  defect  in  their  development ; but  in  the  disease 
which  I am  attempting  to  describe,  the  cells  are  formed  in  the  separated 
fibrin  of  the  blood,  and  have,  I believe,  no  relation  to  the  blood  cells. 

The  conclusions  which  I would  draw  from  the  foregoing  cases  and 
observations  are — 

1.  That  the  blood  may,  under  certain  circumstances,  deposit  from 
itself  a fibro-albuminous  element,  either  in  some  of  the  larger  vessels 
of  the  body  or  in  the  structure  of  internal  organs. 

2.  That  this  process  is  not  of  an  inflammatory  character  in  its  origin, 
and  may  occur  either  with  or  without  the  intervention  of  a membrane. 

3.  That  the  changes  in  the  blood  which  immediately  precede  such 
an  action  may  be  caused  by  the  admixture  of  vitiated  secretions. 

4.  That  the  deposit,  when  formed,  is  capable  of  undergoing  various 
changes  which  issue  in  the  formation  of  purulent-looking  fluid,  and  is 
capable  during  these  changes  of  communicating  irritation  to  sur- 
rounding parts. 


ON  THE 
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In  the  year  1843,  Dr.  Houston,  surgeon  to  the  City  of  Dublin  Hos- 
pital, published  an  article  in  the  Dublin  Journal  of  Medical  Science, 
advocating  the  use  of  nitric  acid,  of  a specific  gravity  of  1500,  in  two 
kinds  of  haemorrhoid  affections. 

The  first  of  these  is  described  as  a sort  of  aneurism  by  anastomosis 
of  the  small  vessels  of  the  mucous  membrane  and  submucous  cellular 
tissue  : the  second  as  of  a chronic  inflammatory  nature,  and  best  illus- 
trated by  comparing  it  to  the  red,  villous,  tender,  haemorrhagic  surface 
exhibited  by  the  mucous  membrane  of  the  eyelids  in  old  cases  of 
chronic  conjunctivitis. 

“ If  such  be  a correct  view  of  the  pathology  of  certain  internal 
haemorrhoids,”  observes  Dr.  Houston,  “ are  such  severe  remedies  as 
the  knife  or  ligature  either  necessary  or  safe  ? If  the  seat  of  the  bane- 
ful part  of  the  afiection  lie  on  the  surface,  why  not  rather  adopt  such 
means  as  will  remove  that  surface,  per  se,  without  extending  beyond 
it,  rather  than  such  as  may,  on  the  one  hand,  by  going  to  an  unneces- 
sary depth,  wound  vessels  of  such  magnitude  as  are  capable,  when 
opened,  of  pouring  out  blood  to  the  hazard  of  life ; or  on  the  other,  by 
the  severity  of  its  operation,  engender  the  most  painful  and  the  most 
dangerous  symptoms?  No  man,”  continues  Dr.  Houston,  “ever 
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applies  either  the  knife,  or  scissors,  or  even  the  needle  and  ligature,  in 
any  such  patients,  without  more  or  less  misgiving  as  to  the  success,  or 
apprehension  as  to  the  result  of  the  experiment.  It  is  enough  to  read 
the  objections  to  any  one  of  these  operations  as  detailed  by  the  advo- 
cates of  the  other,  and  vice  versd,  to  be  satisfied  of  the  little  confidence 
reposed  by  the  profession  in  either.” 

The  direct  application  of  the  nitric  acid  to  these  vascular  tumours. 
Dr.  Houston  was  led  to  believe,  combined  in  itself  all  the  advantages 
possessed  by  excision  or  ligature,  without  any  of  their  disadvantages. 
“ The  diseased  surface,”  he  says,  “ may  be  removed  with  little  pain, 
and  without  danger ; and  in  the  cicatrisation  which  follows,  a radical 
cure  is  effected.  Nor  do  the  good  efiPects  stop  here  : not  only  is  a re- 
paration of  the  worst  part  of  the  affection  directly  accomplished  by 
this  means,  but  in  consequence  of  the  bracing  up  of  the  general 
mucous  membrane  which  follows  the  removal  of  the  relaxed  and  dis- 
eased part  of  its  surface,  other  varices  which  are  present  are  supported 
and  reduced  in  bulk.  These  secondary  good  results  may  be  regarded 
as  not  the  least  important  which  take  place.”  , 

Besides  the  two  classes  of  affections  abovemen  tinned.  Dr.  Houston 
mentions  that  he  had  reason  to  believe  that  the  use  of  the  strong 
nitric  acid  might  be  beneficially  employed  for  the  removal  of  dilations 
of  the  larger  veins  of  the  bowel,  sometimes  connected  with  these  vas- 
cular tumours.  “ In  a very  aggravated  case  of  vascular  tumour,  com- 
plicated with  large  internal  varices,  both  one  and  the  other  were 
removed  by  separate  applications  of  the  acid.  The  disappearance  of 
such  varices  under  its  use  may  be  brought  about  in  three  ways  : first, 
by  the  direct  action  of  the  acid  on  the  whole  surface  of  the  tumour, 
producing  a slough  thereof  to  its  entire  depth ; secondly,  by  the 
extension  of  the  inflammatory  action  to  the  sac  of  the  varix,  inciting 
there  a local  phlebitis,  and  a consequent  coagulation  of  the  blood  and 
obliteration  of  the  venous  cavity;  and  thirdly,  by  the  destruction  of 
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the  mucous  membrane,  simply,  without  obliteration  of  the  sac — the 
remedy  in  this  instance  being  derived  from  the  support  which  the  varix 
thereafter  receives  from  the  cicatrised  and  tightened  membrane.” 

Soon  after  the  appearance  of  Dr.  Houston’s  valuable  paper,  acting 
upon  the  hint  thus  afforded,  I was  induced  to  try  the  effect  of  the 
local  application  of  the  strong  nitric  acid  to  other  kinds  of  hsemor- 
rhoidal  tumours;  and,  in  1848,  I published  some -cases  and  observ- 
ations, showing  the  applicability  of  this  mode  of  treatment  to  various 
kinds  of  haemorrhoidal  affections,  and  especially  to  such  as  were  con- 
nected with  a relaxed  condition  of  the  mucous  membrane  of  the  rectum. 

From  the  experience  which  I then  had,  I was  led  to  make  the  fol- 
lowing observations.  The  benefit  derived  from  this  plan  of  treatment 
must  not  be  expected  till  the  small  ulcers  made  by  the  caustic  begin 
to  heal.  The  loose  folds  of  mucous  membrane  are  then  drawn  upon, 
and  the  whole  of  the  mucous  lining  is  rendered  more  tense.  Each 
small  cicatrix,  moreover,  serves  as  a permanent  point  of  attachment 
for  the  relaxed  membrane,  and  consequently  the  inner  coat  (which 
alone  descends  in  such  cases)  is  retained  permanently  in  contact  with 
the  other  coverings  of  the  bowel. 

The  degree  of  pain  experienced  in  this  operation  depends  in  a 
great  measure  upon  the  way  in  which  the  nitric  acid  is  applied.  The 
sensibility  of  the  thin  skin  around  the  anus  is  very  great ; and  if  the 
acid  be  allowed  to  come  in  contact  with  it,  the  degree  of  tingling  pain’ 
is  very  considerable.  If  care  be  taken,  on  the  other  hand,  to  confine 
the  application  of  the  acid  to  the  comparatively  insensible  mucous 
membrane,  a slight  uneasy  sensation  in  the  lower  part  of  the  abdomen 
is  generally  all  that  is  complained  of. 

In  the  application  of  nitric  acid  to  hemorrhoidal  tumours,  the 
degree  of  irritation  experienced  will  often  depend  upon  the  extent  of 
surface  involved  in  the  operation.  When,  therefore,  a considerable 
amount  of  the  mucous  membrane  descends  with  the  tumours,  it  is 
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desirable  to  select  certain  portions,  to  which  the  application  of  the 
acid  should  be  confined.  The  action  of  the  acid  may  be  limited 
either  by  applying  a small  quantity  at  a time  or  by  shielding  the 
surrounding  surface  with  a paste  made  of  chalk  and  water. 

Every  portion  of  mucous  membrane  to  which  the  acid  extends 
should  be  as  completely  deprived  of  vitality  as  possible,  since  the 
degree  of  pain  experienced  will  necessarily  depend  upon  the  remaining 
sensibility  of  the  parts. 

Unless  these  conditions  are  observed,  the  application  of  nitric  acid, 
or  of  any  other  caustic,  to  the  mucous  membrane  of  the  rectum,  may 
prove  as  serious  an  operation  as  that  for  which  it  is  intended  as  a 
substitute. 

The  nitric  acid  used  in  such  cases  should  be  the  strongest  that  can 
be  procured  : that  which  is  usually  kept  by  chemists  under  the  name 
of  the  strong  nitric  acid  does  not  effectuully  destroy  the  surface  to 
which  it  is  applied ; and  when  used,  it  therefore  produces  more  pain 
than  the  strongest  acid,  and  cannot  moreover  be  so  certainly  relied 
upon  to  accomplish  the  intended  purpose. 

The  most  convenient  way,  perhaps,  of  applying  nitric  acid,  when 
the  tumours  can  be  protruded,  is  to  encircle  their  base  with  an  instru- 
ment which  will  at  the  same  time  hold  them  in  their  situation,  and 
make  sufficient  pressure  to  prevent  haemorrhage  in  case  they  should 
be  disposed  to  bleed.  If  necessary,  any  portions  of  the  haemorrhoidal 
tumours,  or  of  the  mucous  membrane,  may  be  removed  with  a pair  of 
curved  scissors,  and  the  cut  surfaces  immediately  wiped  dry,  and 
touched  with  the  acid.  If  the  application  of  the  acid  be  made  before 
any  bleeding  has  taken  place,  the  blood  in  the  divided  vessels  will 
become  coagulated,  and  the  vessels  permanently  sealed. 

Care  must  be  taken  in  performing  this  operation,  Avhen  any  portions 
of  mucous  membrane  have  to  be  excised,  that  the  pressure  completely 
command  the  haemorrhage ; for  if  any  blood  escape  from  the  part  it 
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will  become  mixed  with  the  acid,  and  thus  prevent  it  from  effectually 
acting  upon  the  surface  to  which  it  is  applied.  Hie  instrument  which 
is  best  adapted  for  restraining  the  haemorrhage  under  these  circum- 
stances, and  for  holding  the  prolapsed  tumour  in  position,  consists  of 
two  parallel  curved  plates  of  steel,  with  their  internal  edge  slightly 
indented.  These  are  connected  together  at  their  extremities,  and  by 
means  of  a screw  or  spring  may  be  made  to  exert  the  exact  degree  of 
pressure  required.^ 

There  is  a large  class  of  cases  which  generally  pass  under  the 
common  name  of  piles,  which  have  not  an  inflammatory  origin,  and 
are  not  connected  with  any  particular  enlargement  of  the  hsemor- 
rhoidal  veins.  In  the  instances  alluded  to,  the  inconvenience  arises 
from  portions  of  the  relaxed  mucous  membrane  becoming  inverted 
and  griped  by  the  muscular  fibres  situated  at  the  lower  part  of  the 
rectum. 

The  insensibility  of  the  mucous  membrane  in  this  complaint  fre- 
quently causes  the  symptoms  to  be  referred  to  the  neighbouring  parts, 
and  therefore  the  disease  may  exist  without  being  recognised.  A 
patient  will  complain  of  a dull  pain  over  the  sacrum,  or  a heavy 
aching  pain  in  the  perinseum,  which  neither  he  nor  his  surgeon  can 
satisfactorily  account  for.  In  the  course  of  time,  some  other  symptom  « 
presents  itself,  which  draws  attention  to  the  rectum.  The  usual 
internal  remedies  for  piles  may  now  be  administered,  but  these  are 
found  to  produce  no  ultimate  benefit,  since  the  disease  depends  upon 
a mechanical  cause. 

In  cases  where  the  mucous  membrane  of  the  rectum  has  acquired 
an  habitual  disposition  to  “bag”,  it  frequently  happens  that  no  medi- 


1 The  instrument  described  by  M.  Jobert,  in  the  “ Gazette  des  Hopitaux”  of 
the  1st  October,  1853,  is  a modification  of  the  above,  a description  of  which  was 
published  in  1848. 
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cine  applied  either  generally  or  locally  will  afford  relief.  The  loose 
folds  of  membrane,  which  may  or  may  not  be  connected  with  hecmor- 
rhoidal  tumours,  will  descend  again  and  again,  and  sometimes  keep 
up  irritation  in  the  part  for  years. 

Permanent  relief  in  such  cases  can  only  be  afforded  by  such  means 
as  tend  permanently  to  brace  the  mucous  membrane  of  the  bowel. 
The  simplest,  as  well  as  the  most  efficacious  method  of  accomplishing 
this,  is  to  remove  one  or  two  longitudinal  folds  of  mucous  membrane 
in  the  same  way  as  above  recommended  for  the  removal  of  haemor- 
rhoidal  tumours.  It  is  not  necessary  to  remove  the  precise  portion 
of  membrane  which  has  been  protruded.  The  destruction  of  any 
portion  after  the  wound  has  healed  will  have  the  effect  of  bracing  the 
remainder.  In  this,  as  in  the  operation  for  haemorrhoidal  tumours,  it 
is  the  process  of  cicatrisation  which  cures  the  disease. 

These  obsciwations,  published  in  1848,  have  been  fully  confirmed 
by  increased  experience.  The  application  of  the  strong  nitric  acid  to 
haemorrhoidal  tumours  of  all  kinds  has  now  become  very  general,  and 
there  appears  at  present  some  danger  lest  this  very  useful  remedy 
should  be  brought  into  discredit  by  being  indiscriminately  applied  to 
all  cases. 

No  satisfactory  account  has,  as  far  as  I know,  been  hitherto  pub- 
lished, giving  a description  of  those  cases  in  which  the  application  of 
the  nitric  acid  alone  is  required,  and  those  in  which  this  will  not 
prove  effectual.  To  attempt  to  supply  this  deficiency  and  to  describe 
the  mode  of  proceeding  which  I have  adopted  where  the  application 
of  the  nitric  acid  alone  is  not  sufficient,  are  the  principal  objects  of 
the  present  communication. 

A distinction  might  be  drawn  between  different  kinds  of  haemor- 
rhoidal tumours  founded  on  their  different  anatomical  characters ; 
but  since  these  characteristics  are  themselves  continually  undergoing 
changes,  such  a distinction  would  be  of  little  practical  value. 


OF  H^MOKRHOIDAL  TUMOURS. 


133 


The  cases  which  are  met  with  in  practice  may  be  much  more  simply 
and  conveniently  divided,  for  the  purpose  of  treatment,  into  those 
Avhich  bleed,  or  are  composed  of  a soft  vascular  substance ; and  those 
which  do  not  bleed,  or  are  formed  of  firmer  tissue. 

1.  For  the  first  of  the  two  classes  of  cases,  the  application  of  the 
nitric  acid  is  an  excellent  remedy,  and  in  the  great  majority  of 
instances  no  other  means  of  surgical  treatment  are  required.  The 
nitric  acid,  when  applied,  penetrates  the  substance  of  the  tumour,  and 
produces  its  effects  as  described  by  Dr.  Houston,  either  by  causing  a 
superficial  slough  or  by  obliterating  the  vessels  of  the  part.  It  pos- 
sesses the  great  advantage  of  giving  very  little  pain  if  properly 
applied,  of  not  requiring  the  confinement  of  the  patient,  and  of  being, 
as  far  as  I have  seen,  perfectly  safe. 

The  following  cases,  which  I copy  almost  verhatim  from  my  note 
book,  afford  illustrations  of  this  mode  of  treatment. 

Case  i.  T.  F.,  aged  42,  residing  in  Belgrave  Terrace,  came  under 
my  care  on  the  25th  of  July,  1847.  He  stated  that  he  had  been 
affected  with  piles  ten  years,  and  had,  during  that  period,  suffered 
much  pain  in  the  part,  of  a smarting  burning  character.  This  was 
so  severe  that  it  occasionally  kept  him  in  bed  for  a month  or  two 
together.  Ever  since  the  first  appearance  of  the  piles,  he  had  at 
times  passed  a considerable  quantity  of  blood.  He  had  lost,  as  he 
believed,  sometimes  as  much  as  a pint  a day.  Two  years  before  I 
saw  him  he  had  had  the  piles  tied.  This  afforded  him  temporary 
benefit  and  he  remained  tolerably  well  for  six  or  eight  months.  He 
had  also  tried,  both  before  and  after  the  operation,  various  sorts  of 
remedies,  consisting  chiefly  of  ointments  and  lotions,  but  none  of  these 
gave  him  permanent  relief. 

He  now  (July  1847)  suSered  so  much  pain  that  he  was  unable  to 
sleep  at  night.  He  experienced  a constant  sense  of  weakness  about 
the  pubis,  but  the  pain  was  confined  to  the  situation  of  the  rectum. 
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There  was  frequent  desire  to  pass  urine,  and  he  oceasionally  expe- 
rieneed,  as  he  described  it,  a dreadful  irritation  all  over,  so  as  to  unfit 
him  for  any  exertion. 

At  the  time  that  the  piles  were  tied,  he  was  under  the  care  of  a well 
known  surgeon,  who  had  devoted  his  attention  almost  exclusively  to 
this  branch  of  surgery.  He  experienced  so  much  pain  from  the  opera- 
tion, tliat  he  expressed  himself  most  unwilling  again  to  subject  himself 
to  any  similar  treatment. 

Upon  examination,  a cluster  of  internal  piles  could  be  detected, 
and  might  be  seen  protruding  through  the  external  orifice.  Some 
ointment  containing  nitric  oxide  of  mercury  and  opium  was  directed 
to  bo  applied  to  the  part.  This  gave  him  some  relief,  but  still  he 
continued  to  lose  much  blood  and  a considerable  portion  of  mucous 
membrane  occasionally  protruded. 

August  2nd.  The  strong  nitric  acid  was  applied  to  one  of  the  most 
vascular  and  protruding  tumours ; and  as  this  produced  no  inconve- 
nience, a more  free  application  of  the  acid  was  made  a few  days 
afterwards,  so  as  to  destroy  a considerable  portion  of  the  protruded 
mucous  membrane.  After  the  operation,  upon  each  occasion,  the  parts 
were  replaced  in  their  natural  position.  The  continued  loss  of  blood 
had  at  this  time  produced  a visible  alteration  in  this  patient’s  health : 
he  had  become  very  pale,  and  languid,  of  a sallow  hue,  and  constantly 
complained  of  depression  and  weakness.  He  was  now  directed  to  go 
into  the  country,  and  he  was  ordered  some  quinine  and  sulphuric  acid. 

Sept.  9th.  His  afiiiirs  obliged  him  to  return  to  toivn.  He  was  still 
suffering  from  depression  and  debility,  but  there  had  been  no  return 
of  haemorrhage  since  the  29th  of  August. 

August  28th,  1849.  My  patient  called  upon  me  and  informed  me 
that  he  had  continued  free  from  haemorrhage  during  the  last  two 
years.  The  constant  uneasiness  had  now  entirely  left  him,  but  he 
was  subject  to  a slight  “ bearing  down  pain  only”. 
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April  1st,  1850.  He  remained  well,  with  the  exception  of  a slight 
occasional  bearing  do^vn  pain.  He  said  that  he  now  felt  quite  another 
man,  and  could  attend  mthout  interruption  to  his  business,  which 
formerly  he  could  never  do  for  long  together. 

Had  there  been  any  return  of  the  disease  in  this  case,  I have  every 
reason  to  believe  that  I should  have  seen  my  patient  again.  ^ 

Case  ii.  S.  D.,  aged  31,  came  under  my  notice  in  November  1850 ; 
about  four  months  previously,  she  first  experienced  irritation  and  pain 
in  the  situation  of  the  rectum  after  walking  or  riding.  This  was 
accompanied  by  a very  uncomfortable  sensation  of  bearing  down. 
About  a month  after  the  first  appearance  of  these  symptoms  she  first 
had  haemorrhage  from  the  bowel.  The  blood  passed  was  fiuid  and 
came  only  with  the  motions.  The  quantities  discharged  gradually 
increased  and  soon  appeared  whenever  she  passed  her  motions  or 
water.  She  would  occasionally,  at  these  times,  lose  as  much  as  a 
quarter  of  a pint  at  a time.  From  this  cause  she  had  become  ex- 
tremely weak  and  exsanguine. 

No  e^ddent  reason  for  this  haemorrhage  could  be  ascertained  by 
external  examination,  but,  on  introducing  the  speculum  into  the 
rectum,  a tumour  presented  itself  on  the  right  side.  Immediately 
above  this  was  a transverse  ulcerated  fissure,  from  which  the  blood 
was  seen  to  spurt  across  the  speculum  in  a single  continued  stream. 
This  fissure  was  so  situated  that  any  descent  of  the  haemorrhoidal 
tumour  would  necessarily  draw  upon  and  separate  its  edges.  The 
tumour  and  the  fissure  above  it  were  touched  with  the  strong  nitric 
acid  on  the  14th  of  November. 

Nov.  22nd.  She  had  had  slight  haemorrhage  the  second  day  after 


1 After  tlie  above  was  first  published,  this  patient  called  in  the  summer  of  the 
year  1854,  having  had  some  return  of  hajmorrhage,  but  not  sufficient  to  require 
any  further  surgical  treatment. 
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the  operation,  but  since  that  day  she  had  not  perceived  any.  She  was 
now  feeling  stronger  and  had  improved  in  her  general  appearance. 

Dec.  17th.  She  had  had  no  haemorrhage  since  the  last  report,  and 
had  regained  her  usual  health.  The  bowels  were  now  quite  regular, 
and  the  motions  passed  without  pain  or  inconvenience.  This  patient 
was  so  well  satisfied  with  the  result  of  the  operation,  and  with  the 
slight  amount  of  inconvenience  which  she  suffered,  that  I cannot 
doubt  but  that  I should  have  seen  her  again  had  there  subsequently 
been  any  return  of  the  symptoms.  This  and  the  following  case  seem 
to  afford  satisfactory  evidence  that  in  severe  haemorrhoidal  affections 
the  bleeding  may  occasionally  come  from  a single  vessel,  although, 
doubtless,  in  the  great  majority  of  instances  the  blood  is  poured  out 
from  the  general  surface  of  the  tumour.  In  either  case  the  disease  is 
effectually  remedied  by  the  application  of  the  strong  nitric  acid. 

Case  in.  H.  S.,  aged  42,  was  sent  to  me  by  Dr.  Guy  as  an  out- 
patient at  King’s  College  Hospital,  on  August  26th,  1852.  He  then 
stated  that  he  had  been  troubled  with  haemorrhoidal  tumours  for 
twelve  months,  and  that  for  eight  or  ten  months  he  had  lost  a large 
quantity  of  blood.  The  quantity  passed  he  estimated  at  from  half  a 
a pint  to  a pint  a day.  In  consequence  of  this  continued  haemorrhage, 
he  had  become  completely  blanched  and  very  much  out  of  health. 
Upon  examination  with  the  speculum,  a vessel  was  seen  pouring  out 
blood  per  mltem.  The  strong  nitric  acid  was  applied  to  the  part 
whence  the  bleeding  proceeded,  but  the  continued  flow  of  blood  swept 
the  acid  away  as  fast  as  it  was  applied,  so  that  the  operation  could 
not  be  satisfactorily  performed. 

August  30th.  He  experienced  a good  deal  of  uneasiness  after  the 
application  of  the  acid.  This  probably  depended  upon  some  of  the 
acid  having  become  mixed  with  the  blood,  and  having  in  consequence 
become  diffused  over  the  mucous  surface. 

The  bleeding  had  not  stopped,  but  the  blood  passed  was  greatly 
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diminislied  in  quantity.  The  lower  part  of  the  bowel  still  felt  sore, 
and  it  was  therefore  determined  not  at  that  time  to  repeat  the  appli- 
cation of  the  nitric  acid. 

This  was,  however,  done  upon  the  9th  of  September. 

13  th.  The  bleeding  had  now  ceased. 

Oct.  1st.  He  had  had  no  bleeding  since  the  last  report.  There 
was  now  no  tendency  to  prolapsus,  nor  any  other  local  inconvenience. 

1853.  April  18th.  He  remained  quite  well. 

I have  several  times  seen  this  patient  since,  and  he  has  completely 
regained  his  health  and  strength.  He  has  not,  as  far  as  I know, 
suffered  any  return  of  his  local  inconvenience  up  to  the  present  time. 

During  the  last  nine  or  ten  years,  I have  applied  the  strong  nitric 
acid  to  a variety  of  hacmorrhoidal  tumours ; and,  as  a very  general 
rule,  I have  found  that  it  has  completely  and  permanently  prevented 
the  recurrence  of  haemorrhage ; and  that,  where  this  symptom  has 
been  the  only,  or  the  principal  one,  which  caused  distress  to  the 
patient,  no  other  remedy  has  been  requisite  to  cure  the  disease. 
I have  also  very  generally  found  that  where  other  inconveniences 
besides  haemorrhage  have  been  present,  and  the  mucous  membrane 
has  not  become  changed  in  character,  and  hardened  (as  is  sometimes 
the  case,  either  from  constant  exposure,  or  from  repeated  attacks  of 
inflammation),  the  application  of  the  strong  nitric  acid  has  been  alone 
sufficient  to  remove  the  complaint. 

When  nitric  acid  is  applied  to  a portion  of  mucous  membrane 
which  has  undergone  no  material  change  in  structure,  it  permeates 
the  tissues  to  a certain  depth,  in  the  same  way  as  other  fluids  do  when 
applied  to  an  internal  surface  of  the  body.  This  subject  may  be  well 
illustrated  by  the  following  examples.*  If  half  an  ounce  of  acidulated 
water  is  introduced  into  the  pericardium  of  a dog  killed  twelve  hours 


> Mayo’s  Physiology,  p.  81. 
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before,  and  warm  water  is  injected  in  a continued  stream  through  the 
coronary  arteries,  so  as  to  flow  into  the  right  auricle  of  the  heart,  in  four 
or  flve  minutes  the  water  gives  unequivocal  evidence  of  containing  acid. 

If  a drop  of  ink  is  placed  upon  the  peritoneum  of  a living  dog,  it 
sinks  into  it  and  forms  a large  circular  stain,  which  at  first  is  confined 
in  depth  to  the  serous  membrane. 

In  an  animal  that  had  been  killed  by  the  wound  of  a Javanese 
poisoned  arrow,  the  parts  around  the  wound  became  of  a brownish- 
yellow  colour  for  the  depth  of  several  lines,  and  took  the  bitter  flavour 
belonging  to  the  poison. 

In  opening  the  abdomen  of  an  animal  some  time  after  death,  the 
parts  adjoining  the  gall-bladder  will  be  found  to  be  deeply  tinged  with 
bile.  In  all  such  instances,  an  imbibition  takes  place  of  the  fluid, 
which  infiltrates  the  tissues  of  the  part.  Nitric  acid,  when  applied  to 
a mucous  surface,  acts  in  a similar  manner ; it  permeates  the  mem- 
brane at  the  part  touched,  and  partly  by  its  direct  actiop  on  the  living 
tissue,  and  partly  by  coagulating  the  blood  in  the  veins,  it  completely 
destroys  its  vitality.  The  action  is  under  ordinary  circumstances  con- 
fined to  the  mucous  membrane  and  the  vessels  which  supply  it.  The 
acid  does  not  penetrate  deeper  than  this ; and  consequently,  its  effects 
being  thus  limited  in  depth,  may  be  regulated  with  the  greatest 
nicety,  a^ccording  to  the  extent  of  surface  to  which  it  is  applied. 

This  operation,  properly  performed,  I believe  to  be  perfectly  safe ; 
for,  although  cases  have  been  recorded  in  which  very  unpleasant 
symptoms  have  arisen  after  the  application  of  the  nitric  acid,  yet, 
never  having  witnessed  any  such,  except  in  cases  where  the  acid  had 
been  injudiciously  employed,  I am  led  to  conclude  that  such  symptoms 
may  be  attributed  to  the  rules  concerning  the  use  of  this  remedy, 
already  laid  down,  not  having  been  observed. 

II.  The  cases  in  which  the  use  of  the  nitric  acid  alone  has  not 
proved  successful,  are  those  in  which  the  mucous  membrane  has 
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become  thickened,  and  the  subjacent  parts  infiltrated  with  lymph,  as 
the  result  of  repeated  attacks  of  infiammation ; and  those  in  which 
the  mucous  membrane  from  long  exposure  has  become  hardened  and 
altered  in  structure.  The  first  of  these  orders  of  cases  is  met  with 
usually  in  the  comparatively  young  and  plethoric ; the  second,  in 
patients  of  a languid  temperament,  or  advanced  in  life.  The  acid, 
when  applied  in  such  instances,  does  not  fairly  permeate  the  structure 
of  the  mucous  membrane ; it  usually  removes  a superficial  layer  only, 
which  is  soon  replaced,  and  the  diseased  parts  are  left  in  much  the 
same  condition  as  before.  These  observations  are  illustrated  by  the 
following  cases. 

Case  iv.  A lady,  of  full  plethoric  habit,  and  of  a florid  complexion, 
who  had  had  several  children,  wished  something  to  be  done  for  some 
piles,  which  had  caused  her  some  inconvenience  for  a considerable 
time.  The  tumours  were  found  to  consist  of  firm,  solid,  oval  masses, 
of  a bright  red  colour,  covered  by  the  smooth  mucous  membrane  near 
the  margin  of  the  anus.  The  tumours  were  touched  with  the  strongest 
nitric  acid  in  the  usual  way.  At  the  expiration  of  a fortnight,  they 
were  found  to  be  in  very  much  the  same  condition  as  before  the  acid 
had  been  applied. 

Case  v.  A clergyman,  between  70  and  80  years  of  age,  but  in  good 
general  health,  complained  of  the  constant  inconvenience  attending  a 
partial  prolapsus  of  the  mucous  membrane  of  the  bowel,  and  a constant 
discharge  of  a brownish  fiuid,  which  discoloured  his  linen.  This 
affection  had  lasted  for  several  years. 

Upon  examination,  the  mucous  membrane  was  found  slightly  livid, 
perfectly  smooth  upon  the  surface,  and  possessing  very  little  sensi- 
bility. It  was  touched  in  the  usual  way  with  the  strongest  acid.  The 
operation  gave  no  particular  pain.  A week  after,  this  patient  again 
applied,  and  it  was  evident  upon  examination  that  the  parts  were  in 
much  the  same  condition  as  before  the  operation.  The  acid  was  again 
applied  as  before,  and  the  patient  allowed  to  return  home  into  the 
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country.  A few  weeks  after,  I heard  from  this  gentleman  that  his 
inconvenience  had  not  been  relieved,  and  it  became  a question  what 
more  effectual  remedy  could  be  had  recourse  to. 

Case  vi.  A medical  man,  advanced  in  life,  consulted  me  on  the 
27th  October,  1851,  in  consequence  of  the  inconvenience  he  had  long 
experienced  from  a protrusion  of  the  mucous  membrane  of  the  bowel, 
accompanied  by  a constant  discharge.  The  complaint  had  existed 
for  many  years.  Upon  examination,  a smooth  pouch  of  mucous 
membrane  was  found  projecting  on  each  side.  The  membrane  was 
quite  smooth,  little  vascular,  and  possessfed  little  sensibility.  It  was 
touched  with  the  strong  nitric  acid  in  the  usual  manner.  This  gentle- 
man, who  came  from  Wales,  I had  an  opportunity  of  seeing  some 
months  afterwards.  He  then  stated  that  although  relieved,  he  was 
not  cured,  and  thought  that  “something  more  might  be  done”.  The 
caustic  was  applied  a second  time,  but  still,  as  I subsequently  learnt, 
with  but  partial  success. 

In  such  instances,  the  mucous  membrane,  by  repeated  attacks  of 
inflammation,  as  in  the  fourth  case,  or  by  long  exposure,  as  in  the 
fifth  and  sixth  cases,  becomes  altered  in  structure.  It  has  no  longer 
its  villous  character,  and  presents  a perfectly  smooth  surface.  It 
gradually  loses  its  natural  sensibility,  becomes  possessed  of  compara- 
tively little  vascularity,  and  occasionally  is  found  covered  with.cuticle. 
The  application  of  nitric  acid  under  these  circumstances  does  no 
harm ; but  I now  seldom  recommend  it,  because,  for  the  reasons 
above  mentioned,  it  does  not  act  sufficiently  upon  the  parts  to  produce 
a cicatrix.  Its  use  is  consequently  apt  to  lead  to  disappointment, 
and  to  bring  a most  useful  remedy  into  disrepute. 

Whenever  there  is  reason  to  believe  that  the  application  of  the 
nitric  acid  alone  will  not  act  sufficiently  upon  the  mucous  membrane, 
the  plan  I have  now  for  some  time  adopted  is  as  follows  ; — the  affected 
parts  are  first  made  to'protrude,  and  then  embraced  by  a broad  forceps, 
made  upon  the  plan  of  the  instrument  described  by  me  in  1848. 
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The  instrument  consists  of  two  parallel  thin  blades,  with  their 
opposed  surfaces  roughened,  and  closing  by  means  of  a spring.  This 
may  be  made  to  exert  any  degree  of  pressure  which  may  be  required. 


AVith  this  instrument  the  prolapsed  part  is  seized,  and  such  a portion 
of  it  as  may  be  deemed  expedient  is  cut  off  on  the  side  of  the  “ clamp” 
next  to  the  operator  with  a curv'ed  knife  made  for  the  purpose.  The 
cut  surface  is  then  touched  with  the  strong  nitric  acid,  or  wdth  the 
actual  cauterj'.  The  parts  are  returned  into  their  natural  position, 
and  the  operation  is  completed.  This  plan  is  equally  adapted  for  the 
removal  of  hsemorrhoidal  tumours,  and  the  excision  of  portions  of 
relaxed  mucous  membrane,  where  no  hsemorrhoidal  tumours  appa- 
rently exist.  The  forceps  retain  their  hold  of  the  base  of  the  prolapsed 
part  after  the  requisite  portion  is  removed.  The  cut  surface  is  thus 
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prevented  from  either  bleeding  or  retracting,  and  it  is  held  in  a con- 
venient position  for  the  application  of  the  cautery  or  caustic.  This 
application  is  as  essential  a part  of  the  operation,  as  securing  any 
bleeding  vessels  is  after  an  operation  in  any  other  part  of  the  body. 

It  will  frequently  happen  that  the  parts  cannot  be  sufficiently  pro- 
truded to  be  conveniently  seized  by  the  forceps  which  I have  described. 
I have  then  performed  the  operation  very  satisfactorily  in  the  following 
way : — a rectum  speculum  has  a slide  upon  one  side  which  may  be 
removed ; this  is  made  to  fit  accurately  into  grooves  on  each  side,  so 
that  by  being  withdrawn  to  a greater  or  less  extent,  a corresponding 
aperture  is  left  in  the  side  of  the  instrument.  When  the  speculum 
is  introduced,  the  slide  is  partially  withdrawn,  and  the  instrument 
moved  about  until  the  tumour,  or  the  portion  of  mucous  membrane 
required  to  be  removed,  projects  into  it.  The  slide  is  then  closed, 
and  the  tumour  is  firmly  held  between  it  and  the  rest  of  the  instru- 
ment; the  projecting  portion  may  then  be  cut  off  within  the  speculum 
by  a long  narrow  knife,  and  the  cut  surface  touched  as  before  with 
the  nitric  acid,  or  with  the  actual  cautery.  Or,  in  case  it  should  be 
deemed  advisable  to  remove  a longitudinal  portion  of  the  mucous 
membrane,  the  operation  may  be  varied  as  follows : — the  speculum, 
instead  of  being  made  single,  is  made  double ; that  is,  there  is  one 
speculum  within  another,  so  arranged  that  the  outer  one  will  revolve 
upon  the  inner.  Each  part  has  an  oval  aperture  at  its  side  ; when 
these  apertures  correspond,  a tumour,  or  portion  of  relaxed  mucous 
membrane,  will  readily  project  into  the  speculum.  When  the  part  to 
be  removed  has  thus  passed  through  the  corresponding  apertures,  the 
different  portions  of  the  instrument  are  made  to  revolve  upon  each 
other,  and  thus  the  aperture  is  diminished,  until  the  condemned  part 
is  embraced  between  its  opposite  sides.  Being  thus  firmly  held,  the 
operation  is  completed  as  above  described. 

All  the  instruments  which  I have  mentioned,  are  made  by  Mr. 
Matthews  of  Portugal  Street;  and  although  they  are  very  simple 
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now  that  they  are  finished,  yet  a considerable  amount  of  time  and 
patidlice  have  been  required  in  order  to  get  them  adapted  to  their 
intended  purpose. 

Case  vii.  R.  H.,  aged  39,  of  sedentary  habits  and  swarthy  com- 
plexion, applied  to  me  in  the  summer  of  1852.  He  stated  that  he 
had  suffered  from  piles  for  ten  years.  During  the  whole  of  that  time, 
he  had  passed  blood  when  he  went  to  the  water-closet,  and  for  the 
last  four  months  he  had  suffered  much  pain  after  each  evacuation. 
A considerable  portion  of  the  mucous  membrane  projected  whenever 
he  strained,  and  this  was  always  followed  by  an  uneasy  sensation, 
which  lasted  for  some  hours.  During  this  time,  he  could  find  no 
position,  as  he  expressed  it,  in  which  he  had  ease.  He  would  occa- 
sionally lose  as  much  as  half  a pint  of  blood  at  once.  As  the  bleeding 
in  this  case,  although  considerable,  did  not  form  the  principal  feature 
of  his  complaint,  and  as  it  was  probable  that,  even  if  this  were 
arrested,  the  protrusion  of  the  mucous  membrane  and  consequent 
inconvenience  would  continue,  it  was  resolved  to  remove  a portion  of 
the  prolapsed  membrane.  For  this  purpose,  the  patient  was  placed 
under  the  influence  of  the  monochloruretted  chloride  of  ethyle,*  by 
Dr.  Snow,  on  the  24th  of  June.  A portion  of  the  protruding  mucous 
membrane  was  removed  in  the  manner  above  described,  and  the  cut 
surface  was  touched  with  the  strong  nitric  acid. 

July  7th.  For  the  last  four  days,  the  pain  had  entirely  ceased. 
He  said  that  he  now  felt  “quite  a new  man”.  He  had  no  inconve- 
nience or  protrusion  after  a motion. 

July  21st.  He  felt  quite  well;  had  had  no  return  of  pain  or  bleed- 
ing, or  other  inconvenience. 

This  patient  sent  a friend  of  his  to  me  in  the  early  part  of  the 
autumn  of  1853  ; and  I do  not  doubt  but  that  he  would  have  come 
himself,  had  he  experienced  any  return  of  his  complaint. 

' This  narcotic  answered  perfectly  its  intended  purpose,  and  was  not  followed 
by  any  inconvenient  symptoms. 
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Case  viri.  E.  S.,  aged  50,  a widow,  had  been  subject  to  piles, 
accompanied  by  occasional  slight  discharge,  for  twenty  years.  During 
this  time,  she  had  been  habitually  somewhat  costive,  but"  her  general 
health  had  been  good,  with  the  exception  of  a feeling  of  weakness, 
caused  by  repeated  loss  of  blood  during  the  last  two  or  three  years. 
This  patient  had  come  under  my  care  in  the  summer  of  1852.  The 
hajmorrhoidal  tumours  were  then  touched  with  the  nitric  acid ; but 
I have  preserved  no  notes  of  the  particulars  of  the  case  at  that  time. 

She  again  applied  to  me  on  the  5th  of  December,  1853.  She  then 
stated  that  she  had  derived  temporary  relief  from  her  previous  treat- 
ment, but  that  her  symptoms  had  subsequently  returned. 

Upon  examination,  a thick  fold  of  hypertrophied  mucous  membrane, 
covered  with  cuticle  from  long  exposure,  surrounded  the  margin  of 
the  anus.  Altogether,  this  formed  a mass  the  size  of  a pigeon’s  egg. 
Upon  separating  its  different  portions,  the  membrane  internally  was 
seen  to  be  quite  smooth,  little  vascular,  and  covered  by  a thickish 
muco-purulent  secretion.  A portion  of  the  hypertrophied  mucous 
membrane  on  each  side  was  seized  with  a clamp,  and  removed  with  a 
sharp  knife,  bent  laterally.  The  cut  surfaces  were  then  touched  with 
the  actual  cautery.  No  narcotic  was  used  in  this  instance. 

Dec.  7th.  She  was  suffering  no  pain,  and  appeared  quite  comfort- 
able. There  was  no  fever.  Her  circumstances  required  her  to  walk 
a short  distance  from  her  home,  which  she  did  without  inconvenience. 

Dec.  12th.  There  was  a little  local  pain,  accompanied  by  slight 
discharge,  and  some  bearing  down  after  a motion.  No  fever. 

Dec.  28th.  She  had  a little  smarting,  but  had  suffered  no  other 
pain  since  the  last  report. 

The  wounds  were  now  all  but  healed,  and  the  portions  of  hyper- 
trophied mucous  membrane  not  removed  were  daily  diminishing  in 
size. 

Feb.  1st.  She  had  felt  no  inconvenience  since  the  last  report. 
There  were  some  small  remains  of  the  flaps  of  hypertrophied  mucous 
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membrane,  which  had  been  left  on  each  side  of  the  rectum,  but  these 
had  assumed  a healthy  appearance.  The  discharge  had  ceased,  and 
she  felt  herself  quite  well.  In  this  instance,  the  period  of  recovery  was 
unusually  long,  owing  probably  to  the  great  thickening  and  alteration 
which  had  taken  place  in  the  structure  of  the  protruded  membrane. 

Case  ix.  J.  W.  came  a second  time  under  my  care  at  King’s 
College  on  the  30th  of  January,  1854.  Six  years  previously,  he  found 
that  he  habitually  lost  a considerable  quantity  of  blood  when  at  stool, 
and  for  three  or  four  years  he  had  suffered  from  occasional  prolapsus 
of  the  bowel.  Soon  after  this  symptom  had  appeared,  he  applied  to 
me  at  the  hospital ; but  there  were  then  general  considerations  which 
induced  me  to  recommend  him  not  to  have  anything  done  to  the  piles. 
After  this,  he  went  to  America,  and  returned  in  very  good  general 
health.  The  bleeding  had  now  entirely  subsided,  but  the  inconve- 
nience attending  the  prolapsus  still  continued. 

Upon  examination,  an  oval,  red,  solid  tumour,  irregular  upon  its 
surface,  and  about  the  size  of  a large  strawberry,  was  seen  projecting 
from  between  some  thickened  and  hypertrophied  folds  of  mucous 
membrane.  The  parts  presented  little  sensibility  to  the  touch,  and 
were  not  disposed  to  bleed.  Whenever  the  tumour  descended,  it 
caused  a dull  heavy  pain,  occasionally,  as  he  expressed  it,  of  a 
“dragging”  character. 

On  the  1st  of  February,  the  oval  tumour  was  seized  with  a clamp, 
and  removed.  The  cut  surface  was  immediately  touched  with  the 
actual  cautery.  Portions  of  the  hypertrophied  mucous  membrane  on 
- each  side  were  treated  in  the  same  way.  Upon  removing  the  clamp, 
the  haemorrhage  had  entirely  ceased.  The  patient  being  deaf,  and 
having  his  face  averted  during  the  operation,  was  not  aware  that  the 
actual  cautery  had  been  applied.  He  complained  of  the  pain  caused 
by  the  removal  of  the  tumours,  but  was  not  conscious  of  anything  else. 
He  walked  home,  and  was  desired  to  keep  still  during  the  remainder 
of  the  day. 
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Feb.  3rd.  He  said  he  was  a great  deal  better.  He  experienced 
slight  shooting  pain  now  and  then  in  the  part,  and  felt  a little  sore 
when  he  w'alked.  There  was  no  fever  j he  felt  quite  well  in  himself ; 
and  his  appetite  was  “ first-rate”.  Some  folds  of  the  thickened 
mucous  membrane  around  the  anus,  which  were  not  removed,  had 
assumed  a healthy  appearance. 

Feb.  6th.  He  came  regularly  to  the  hospital  as  an  out- patient, 
without  inconvenience.  His  own  account  of  himself  was,  that  he  was 
“ getting  all  right”;  “ there  was  not  much  the  matter  now”.  He  felt 
a little  sore. 

Feb.  8th.  He  had  suffered  some  pain  on  account  of  the  action  of 
purgative  medicine.  There  was  now  no  discharge  from  the  bowel,  and 
no  prolapse  upon  going  to  the  water-closet.  The  folds  of  thickened 
mucous  membrane  which  were  left  had  become  generally  reduced  in 
size,  and  the  whole  surface  was  assuming  its  natural  healthy  appear- 
ance. The  wounds  left,  in  consequence  of  the  removal  of  the  lower 
folds  of  thickened  mucous  membrane,  were  much  smaller,  but  not  yet 
healed. 

Feb.  10th.  In  his  own  words,  the  patient  felt  “ very  well  indeed”:  he 
“ walked  more  than  twenty  miles”  on  the  previous  day,  to  “ Hounslow 
and  back”.  There  was  no  pain,  but  slight  itching.  Upon  examina- 
tion, the  little  wounds  were  not  quite  healed,  but  looking  quite  healthy. 

This  mode  of  operating,  of  which  I have  selected  the  last  as  recent 
examples,  I have  now  put  in  practice  a considerable  number  of  times 
in  the  treatment  of  hsemorrhoidal  and  other  kinds  of  tumours.  It 
possesses  the  great  advantage  of  allowing  the  surgeon  at  once  to 
remove  any  part  that  he  may  wish,  and  of  enabling  him  at  the  same 
time  completely  to  control  the  hmmorrhage.  It  also  furnishes  him 
with  the  means  with  certainty  of  preventing  the  occurrence  of  bleeding 
after  the  operation.  The  difficulty  of  accomplishing  this,  as  is  well 
known,  has  prevented  surgeons  from  employing  excision  of  late  years 
for  the  cure  of  hemorrhoids.  M.  Dupuytren,  who  advocated  excision 
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in  these  cases,  on  account  of  the  pain  and  inconvenience  attending  the 
usual  mode  of  operation,  nevertheless  confesses  that  haemorrhage  to 
a serious  extent  occurred  in  two-fifths  of  the  cases  upon  which  he 
operated,  and  in  which  no  means  had  been  taken  to  prevent  subse- 
quent  bleeding.  By  the  means  now  recommended,  the  great  and  only 
objection  to  the  excision  of  hsemorrhoidal  tumours  is  removed.  In 
the  cases  upon  which  I have  operated,  I have  found  occasionally  that 
some  haemorrhage  has  continued  after  the  cut  surface  had  been  touched 
with  the  nitric  acid ; but  in  no  case  have  I found  the  least  inconve- 
nience from  this  source  where  the  actual  cautery  had  been  employed. 

The  pain  of  the  actual  cautery  is  in  a great  measure  prevented  by 
the  numbness  produced  in  the  part  which  is  held  by  the  clamp.  When 
chloroform  is  not  used,  the  pain  may  further  be  very  much  relieved 
by  freezing  the  tumours,  or  the  portions  of  mucous  membrane,  before 
they  are  removed.  This  may  conveniently  be  done  by  applying  to 
them  for  a minute  or  two  a ball  of  iron,  w'hich  has  previously  been 
left  in  a mixture  of  pounded  ice  and  salt.' 

The  pain  of  freezing  is  Muth  great  advantage  in  this  way  substituted 
for  that  which  would  otherwise  be  produced  by  excision  of  the  parts 
and  the  subsequent  application  of  the  cautery. 

The  advantages  of  this  operation,  as  compared  with  others  employed 
for  the  cure  of  hsemorrhoidal  tumours,  I conceive  to  be  : — 

1.  That,  where  the  application  of  the  strong  nitric  acid  alone  is  not 
sufficient,  it  is  less  painful  than  any  other  means  equally  efficacious. 

2.  That  it  is  safer  than  the  common  operation  now  in  general  use. 

3.  That  it  requires  less  confinement,  and  the  patient  is  much  sooner 
convalescent,  than  after  an  operation  with  the  ligature  in  the  ordinary 
way. 

Each  of  these  points  requires  a brief  consideration. 

I.  The  pain  caused  by  the  application  of  the  ligature  to  an  hsemor- 
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rhoidal  tumour  may  be  divided  into  that  which  is  felt  during  the 
operation,  and  that  which  is  subsequently  experienced.  That  pro- 
duced during  the  operation  is  caused  in  a great  measure  by  the 
forcible  dragging  upon  the  part  during  the  time  the  ligature  is  being 
tightened.  It  is  very  difficult  during  the  operation  for  the  surgeon  to 
get  his  hand  on  the  same  plane  as  the  protruded  bowel.  The  neces- 
sary consequence  is,  that  the  ligatured  portion  of  mucous  membrane 
is  drawn  out  to  a level  with  the  hands.  The  inconvenience  produced 
by  this  “dragging”  upon  the  intestine  is  altogether  obviated  by  the 
operation  now  under  consideration.  The  haemorrhoid  may  be  removed, 
if  necessary,  without  even  being  protruded  through  the  external 
opening.  The  pain  and  irritation  caused  by  leaving  the  ligature  upon 
thapart  to  be  removed  is  also  dispensed  with. 

2.  Although  the  ordinary  operation  for  haemorrhoidal  tumours  is 
reckoned  safe,  yet  instances  every  now  and  then  occur  in  which  very 
severe  and  even  fatal  effects  follow.  Sir  13.  Brodie  mentions  having, 
in  his  own  very  large  experience,  had  three  fatal  cases.  I have  myself 
had  the  opportunity  of  dissecting  the  parts  after  a fatal  result  in  three 
other  instances  where  the  operation  had  been  performed  by  the  most 
able  and  cautious  surgeons  of  the  day.  In  two  of  these  instances, 
secondary  deposits  had  occurred  in  internal  organs,  and  in  the  third 
there  were  symptoms  of  blood  poisoning  during  life,  and  an  open  vein 
of  some  size  was  found  after  death,  leading  directly  from  the  wound 
caused  by  the  operation.  When  the  base  of  a haemorrhoidal  tumour 
is  transfixed  with  a needle,  any  large  vein  which  it  may  happen  to 
contain  is  necessarily  liable  to  be  wounded ; and  if,  after  this  is  done, 
each  half  of  the  tumour  is  included  in  a separate  ligature,  it  is  ex- 
tremely likely  that  the  sides  of  such  a vessel  would  be  held  open.  This 
circumstance,  in  the  subsequent  stages  of  the  complaint,  would,  as  far 
as  it  goes,  directly  favour  the  absorption  into  the  circulation  of  the 
inflammatory  products  of  the  part.  If,  on  the  other  hand,  the  whole 
of  a haemorrhoidal  tumour  is  included  in  a ligature,  there  is  a possi- 
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bility  tliat  it  may  not  be  completely  strangulated.  The  outer  parts  of 
the  tumour  may  slough,  while  a languid  and  partial  circulation  is 
continued  in  a conical  portion  in  its  centre.  The  blood  which  there 
circulates  through  the  tissues  on  the  verge  of  mortification,  but  which 
have  not  entirely  lost  their  vitality,  may  become  infected  by  the 
products  of  decomposition  with  which  it  comes  in  contact,  and  may 
thus,  being  again  received  into  the  circulation,  become  the  source  of 
general  disorder  in  the  system.  This  point  is  well  illustrated  by  cases 
in  which  a ligature  has  been  applied  to  portions  of  the  tongue.  It 
has  been  found  that,  as  ulceration  occurred  in  those  parts  directly 
subjected  to  pressure,  the  ligature  has  gradually  become  loosened. 
The  circulation  has  then  again  in  some  measure  been  restored  in  the 
centre  of  the  ligatured  part,  and  this  has  been  followed  by  symptoms 
of  general  constitutional  disturbance. 

After  the  application  of  a ligature  to  a large  tumour  in  any  part  of 
the  body,  such  a partial  restoration  of  circulation  may  take  place. 
There  is  no  distinct  and  immediate  line  of  demarcation  drawn  between 
the  living  parts  and  the  dead ; and  it  may  be  left  to  accidental  causes 
to  determine  how  much  of  the  tumour  will  recover  its  vitality,  and 
how  much  of  it  will  perish. 

That  a general  contamination  of  the  blood,  from  some  cause  or 
other,  occurred  in  the  three  cases  above  referred  to  that  I had  myself 
an  opportunity  of  examining,  I cannot  doubt ; and  I believe  that  this 
source  of  danger  would  be  entirely  prevented  by  performing  the  oper- 
ation in  the  manner  which  has  now  been  described.  The  application 
of  the  actual  cautery,  while  it  prevents  any  blood  flowing  from  the 
divided  vessels,  also  prevents  any  vitiated  fluids  passing  through 
them  into  the  general  circulation. 

3.  After  the  application  of  a ligature  to  a portion  of  mucous  mem- 
brane, a process  of  ulceration  is  induced,  and  continues  until  the 
ligature  separates.  During  this  period,  no  process  of  repair  can  be 
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commenced.  No  two  actions,  as  Hunter  has  so  well  said,  can  go  on 
in  the  same  part  at  the  same  time.  While  the  part  is  undergoing 
ulceration  produced  by  the  presence  of  the  ligature,  no  attempt  at 
reparation  can  take  place.  At  the  time  the  ligature  falls  off,  the 
surgeon  will  often  be  surprised,  if  he  happens  to  see  the  part,  at  the 
size  of  the  wound  which  is  left.  By  the  process  of  ulceration,  it  is 
rendered  much  larger  than  it  would  have  been  by  the  simple  removal 
of  the  hajmorrhoidal  tumour. 

After  excision  of  the  tumour,  and  the  application  of  the  actual 
cautery,  no  cause  of  irritation  remains.  The  operation  is  complete, 
and  the  process  of  repair  at  once  commences.  The  wounds,  when 
seen  on  the  following  days,  always  appear  smaller  than  the  portions 
of  mucous  membrane  which  have  been  removed.  The  object  of  the 
application  of  the  cautery,  it  is  to  be  remembered,  is  not  to  destroy 
any  depth  of  structure,  which  would  be  in  itself  a somewhat  prolonged 
and  painful  operation,  but  simply  to  seal  the  divided  vessels,  which, 
in  this  operation,  afford  the  only  cause  for  anxiety.  The  superficial 
slough,  which  is  made  for  this  purpose,  is  very  soon  thrown  off ; and 
a clear  definite  line  is  at  once  drawn  between  the  parts  destroyed  or 
removed,  and  those  which  it  is  intended  to  leave ; and  there  is  nothing 
to  prevent  the  process  of  cicatrisation  from  commencing  immediately. 

It  is  not  necessary  in  the  operation  now  described  to  include  all  the 
diseased  or  protruded  membrane.  The  removal  of  some  portions 
exerts  its  beneficial  influence  on  that  which  is  left.  The  same  obser- 
vations apply  in  this  respect  to  the  removal  of  a portion  of  mucous 
membrane  by  excision,  as  to  its  destruction  by  the  application  of  the 
strong  nitric  acid.  In  both  cases,  the  permanent  benefit  is  produced 
during  the  process  of  cicatrisation. 

I have  only,  in  conclusion,  to  remark  that,  in  the  present  essay,  I 
have  purposely  confined  my  obseiwations  to  the  surgical  treatment  of 
hmmorrhoidal  tumours. 
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LECTURE  I. 

INFECTING  AND  NON-INFECTING  SORES. 


Gentlemen  : — We  are  met  to-day  for  the  first  time  in  this  hospital, 
by  the  special  permission  of  the  Board  of  Governors,  to  whom  we  are 
indebted  for  having  placed  the  hoard-room  at  our  disposal  for  the 
purpose  of  these  lectures. 

Among  the  patients  admitted  on  the  last  taking-in  day,  are  three 
cases  of  syphilitic  infection,  to  which  I wish  to  direct  your  attention. 
These  three  cases,  which  we  have  just  seen,  are  interesting,  as  pre- 
senting the  common  and  well  marked  characters  of  three  very  different 
and  distinct  results  of  syphilitic  contagion.  Although  they  illustrate 
the  effects  of  a common  poison,  yet  they  offer  some  very  marked  points 
of  contrast.  They  differ  in  their  mode  of  origin,  in  the  local  actions  to 
which  the  poison  gives  rise  in  parts  not  themselves  primarily  affected, 
and  in  the  influence  produced  upon  the  general  system.  They  differ 
no  less  in  the  treatment  which  has  been  pursued,  and  which  has  been 
based  upon  the  consideration  of  the  different  morbid  process  which 
has  been  induced  in  each.  I am  anxious  to  enter  into  a full  investiga- 
tion of  the  diseased  actions  which  have  taken  place  in  these  instances, 
not  so  much  on  account  of  the  features  of  interest  which  they  indi- 
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villually  present,  as  because  each  of  them  may  be  considered  as  typical 
of  a large  class  of  cases,  distinct  in  their  essential  characteristics,  and 
presenting  themselves  daily  in  practice.  I conceive  that  the  study  of 
such  diseases  is  likely  to  be  much  more  profitable,  at  least  to  the 
younger  part  of  my  audience,  than  the  investigation  of  any  of  the  more 
rare  and  uncommon  forms  of  venereal  infection. 

The  patients,  to  whose  cases  I am  directing  your  attention,  are  all 
young,  and  bear  every  indication  of  not  having  before  suffered  from 
disease  : we  have,  therefore,  the  advantage  of  studying  the  symptoms 
as  they  arise  directly  from  the  application  of  the  syphilitic  poison, 
uncomplicated  by  other  affections. 

The  first  case  to  which  I will  allude  is  that  of  a young  married 
woman,  E.  F.,  who  was  confined  seven  months  ago.  When  she  had 
recovered,  she  took  the  place  of  a wet  nurse ; and,  during  her  absence, 
her  husband  became  diseased,  and  was  treated  for  primary  syphilis  at 
this  hospital.  Having  returned  home,  she  found,  four  months  ago,  a 
sore  place  upon  the  left  labium.  This  remained  open  for  six  weeks. 
At  this  time,  she  took  some  mercury  pills,  and  was  under  treatment 
for  three  weeks ; but  her  mouth  was  affected  for  two  or  three  days 
only.  During  the  existence  of  the  primary  disease,  the  inguinal 
glands  were  slightly  enlarged,  but  not  inflamed.  Two  months  ago,  an 
eruption  appeared,  which  soon  covered  her  whole  body.  Upon  her 
admission  into  the  hospital,  the  eruption  was  very  fully  developed : it 
consisted  of  circular  elevated  patches,  of  a deep  copper  colour,  and 
desquamating  upon  their  surface.  The  left  eye  was  much  injected, 
the  pupil  dilated,  and  the  sight  impaired.  The  cicatrix  of  the  primary 
sore  still  presented  some  induration.  The  inguinal  glands  were 
slightly  enlarged ; they  Avere  not  tender  to  the  touch,  rolled  freely 
under  the  finger,  and  had  remained  in  much  the  same  condition  since 
the  first  appearance  of  the  primary  disease. 

This  patient  was  admitted  on  the  27th  of  October,  and  on  the  28th, 
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she  was  ordered  four  grains . of  blue  pill,  and  half  a grain  of  opium, 
three  times  a day ; and  already  has  she  considerably  improved  under 
this  treatment.  The  sight  of  the  eye  has  returned ; the  pupil  is  now 
the  same  size  as  that  of  the  opposite  side ; and  the  colour  of  the 
eruption  is  less  strongly  marked. 

The  traces  left  by  the  primary  disease  in  this  case  show  that  it  had 
its  origin  in  a sore,  surrounded  by  specific  adhesive  infiammation. 
From  the  character  of  the  induration  stiU  remaining  at  the  seat  of 
the  ulcer,  there  can  be  little  doubt  that  it  was  of  the  class  so  well 
described  by  Hunter,  and  which,  up  to  the  present  day,  bears  his 
name. 

The  inguinal  glands  in  this  case  present  the  condition  usually 
observed  in  conjunction  with  indurated  sores ; they  aflTord  the  sensa- 
tion of  small  circumscribed,  oval  or  almond-shaped  bodies,  perfectly 
distinct  from  each  other,  unaccompanied  by  any  redness  of  the  skin, 
which  moves  freely  over  their  surface.  It  often  happens  that  one  such 
gland  alone  can  be  felt.  The  existence  of  these  enlarged  glands  tends 
to  confinn  the  opinion  of  the  nature  of  the  disease  ; but  they  cannot 
in  themselves  be  at  all  relied  upon  as  a means  of  diagnosis.  They 
may  be  enlarged  in  a similar  manner,  after  any  cause  which  gives  rise 
to  adhesive  infiammation  in  the  parts  to  which  the  lymphatics  are 
distributed.  There  is,  however,  this  peculiarity  in  the  enlarged 
glands  which  accompany  an  indurated  syphilitic  sore ; namely,  that, 
as  the  adhesive  infiammation  which  results  from  the  syphilitic  inocu- 
lation is  of  a chronic  character,  and  in  general  lasts  for  a considerable 
time,  so  the  corresponding  afiection  of  the  glands  is  likely  to  last 
much  longer  when  the  affection  originates  from  this  source,  than  when 
it  arises  from  other  causes ; but,  during  the  time  that  it  does  last,  an 
enlarged  gland  which  accompanies  common  adhesive  infiammation 
presents  no  characters  by  which  it  can,  with  any  degree  of  certainty, 
be  distinguished  from  one  which,  in  a similar  way,  accompanies  a 
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specific  sore.  In  either  case,  an  altered  condition  in  the  action  of  the 
inflamed  parts  is  accompanied  by  a corresponding  alteration  in  the 
action  of  the  absorbent  glands.  This  action  appears  to  imply  increased 
activity  in  the  functions  of  the  gland,  corresponding  with  the  increased 
activity  at  the  seat  of  the  adhesive  inflammation ; and  as,  in  the  latter 
case,  the  increased  action  is  indicated  by  a thickening  of  the  parts, 
so  in  the  former  is  it  indicated  by  an  enlargement  of  the  gland. 

From  what  I have  now  said,  it  will  appear  that  I do  not  regard  the 
kind  of  enlargement  of  the  lymphatic  glands  to  which  I have  alluded, 
as  in  any  way  dependent  upon  the  absorption  of  the  syphilitic  poison  ; 
and  we  have  good  ground  for  believing  that  no  absorption  of  syphilitic 
matter  by  the  absorbents  takes  place  in  these  cases.  The  common 
effect  of  the  introduction  of  syphilitic  matter  into  a part  is,  as  you 
well  know,  the  production  in  that  part  of  a peculiar  and  specific 
inflammation.  This  inflammation,  after  going  through  various  stages, 
terminates  within  a week  in  the  secretion  of  fluid  more  or  less  puri- 
form  in  its  character.  This  has  been  proved  to  be  the  usual  course 
of  things  by  experiments,  by  means  of  artificial  inoculation,  which 
have  been  varied  in  many  ways,  and  repeated  a very  great  number 
of  times.  If,  therefore,  any  syphilitic  matter  were  absorbed  as  such 
from  the  surface  of  an  indurated  chancre,  we  should  reasonably 
expect  that  it  would  produce  its  specific  effects,  terminating  in  sup- 
puration in  the  inguinal  glands  to  which  it  is  conveyed.  Now,  the 
observation  of  a very  large  number  of  cases  enables  me  to  say  that 
no  such  suppuration  takes  place  in  the  cases  to  which  I am  referring. 
The  specific  action  which  is  induced  in  cases  of  indurated  sores  is  not 
accompanied  by  a suppurating  bubo.  This  proposition  I believe  to 
be  true  in  its  widest  sense ; but  it  does  not  of  course  follow  that  other 
causes  may  not  produce  a suppurating  bubo  in  patients  affected  with 
a specific  indurated  sore.  If  the  parts  should  be  irritated  by  the 
repeated  application  of  caustic,  or  if  the  patient  should  happen  to 
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be  of  a scrofulous  habit,  then  one  or  more  inguinal  glands  may 
suppurate  ; but  so  they  would  in  a similar  proportion  of  cases,  under 
the  same  circumstances,  where  no  venereal  infection  had  taken  place. 

There  is  a patient  now  vmder  my  care  at  King’s  College  Hospital, 
who  offers  an  apparent  exception  to  the  law  which  I have  mentioned. 
This  patient  has  an  indurated  sore  upon  the  left  side  of  the  penis,  and 
a suppurating  bubo  in  the  right  groin.  When  I first  saw  this  case, 
I thought  that  it  afibrded  a well  marked  exception  to  the  general 
rule ; but,  upon  a more  careful  examination,  a superficial  ulceration 
presented  itself  beneath  the  prepuce  on  the  right  side,  which  at  once 
accounted  for  the  suppurating  bubo  in  the  right  groin.  The  glands 
in  the  left  groin,  on  the  side  of  the  indurated  sore,  are,  in  this  instance, 
in  the  same  condition  as  those  in  the  first  case  above  related.  When- 
ever suppuration  of  an  inguinal  gland  does  occur  in  conjunction  with 
an  indurated  sore,  it  will,  I believe,  be  found  to  depend  upon  some 
accidental  cause  such  as  I have  mentioned ; and  the  non-occurrence 
of  suppuration  in  any  other  cases  affords  very  strong  evidence  that 
the  absorption  of  the  syphilitic  virus,  as  such,  is  not  the  cause  of  the 
enlargement  of  glands  which  accompanies  indurated  syphilitic  sores. 
But,  as  this  is  a somewhat  novel  doctrine,  the  evidence  of  direct 
experiment  would  probably  be  more  satisfactory  to  some  than  the 
conclusions  drawn  from  the  observation  of  cases.  This  evidence  I 
lately  had  the  opportunity  of  affording  in  a case  that  fell  imder  my 
care  at  King’s  College  Hospital.  A patient,  thirty-two  years  of  age, 
applied  on  the  17th  of  October,  with  a large  circular  and  indurated 
ulcer  on  the  finger.  It  had  existed,  he  stated,  for  four  months,  and 
was  considerably  larger  than  a shilling.  Some  well  marked  syphilitic 
spots  were  appearing  on  his  forehead  and  shoulders.  He  had  never 
before  had  any  similar  disease,  and  had  contracted  his  present  affec- 
tion, having  exposed  himself  to  contagion,  after  having  burnt  his 
finger  with  some  quick  lime.  On  the  arm,  above  the  elbow,  and 
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immediately  on  the  inside  of  the  biceps  muscle,  was  an  enlarged  gland, 
over  which  the  skin  could  be  moved  freely.  There  was  a second 
smaller  gland  in  the  axilla.  In  front  of  the  biceps  were  two  very 
small  rounded  masses,  probably  enlarged  lymphatic  vessels.  On  the 
19th  of  October,  a fine  needle  was  introduced  nearly  through  the 
largest  gland  on  the  inside  of  the  arm.  Had  the  gland  contained  any 
inoculable  fluid,  we  must  suppose  that  some  of  this  would  have  been 
led  out,  and  that  it  would  have  contaminated  the  surrounding  parts. 
The  patient  was  now  admitted  into  King’s  College  Hospital,  where 
some  of  you  had  the  opportunity  of  seeing  him.  On  the  21st,  two 
days  after  the  puncture,  no  result  had  appeared  from  the  experiment; 
and,  on  the  24th,  there  was  still  no  result ; nor  has  any  appeared 
since  that  time. 

As  far  as  this  experiment  goes,  it  tends  to  prove  that  which  was 
before  deduced  from  clinical  observation  ; viz.,  that  the  chronic  en- 
largement of  the  inguinal  glands,  which  accompanies  an  indurated 
chancre,  docs  not  depend  upon  the  presence  in  those  glands  of  any 
inoculable  matter.  The  syphilitic  poison  cannot  be  traced,  as  such, 
in  the  class  of  cases  which  we  have  been  considering,  through  the 
absorbent  system,  even  to  the  first  lymphatic  gland  which  it  would 
meet  with  in  its  course. 

The  second  case  to  which  I wish  to  draw  your  attention  is  that  of 
a patient,  E.  T.,  only  sixteen  years  of  age.  In  this  instance,  the  first 
symptom  perceived  was  an  enlargement  of  the  inguinal  glands  upon 
the  right  side.  Even  up  to  the  time  of  her  admission  into  the  hospital, 
she  was  not  aware  of  the  existence  of  any  other  disease.  The  enlarge- 
ment of  the  glands  soon  increased,  became  painful  and  inflamed, 
gradually  involving  the  surrounding  parts,  and  terminated,  within  a 
fortnight  of  its  first  appearance,  in  suppuration. 

Upon  carefully  examining  this  patient,  an  irregular  ragged  ulcera- 
tion was  discovered  immediately  within  the  orifice  of  the  vagina. 
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This  was  painful  to  the  touch,  affording  an  abundant  secretion,  and 
situated  upon  the  side  corresponding  to  the  open  bubo.  Upon  her 
admission,  the  bubo  was  much  inflamed,  with  undermined  and  livid 
edges,  and  afforded  a copious  discoloured  secretion.  Bark,  nitric  acid, 
and  opium,  were  ordered ; and  the  ulceration  was  dressed  with  a 
stimulating  ointment. 

This  case  affords  a direct  contrast  to  the  one  first  mentioned. 
There  the  primary  ulcer  was  indurated ; here  it  is  unindurated,  in- 
flamed, and  ragged.  There  the  enlargement  of  the  inguinal  glands 
was  scarcely  perceptible  without  a careful  examination ; here  it  forms 
the  great  feature  of  the  complaint.  In  the  first  case,  the  patient  was 
treated  with  mercury ; here  she  is  treated  with  tonics.  Any  one  care- 
fully considering  these  differences  for  the  first  time  might  surely  say, 
“ Why  ! these  are  two  different  diseases.  They  cannot  depend  upon 
the  same  morbid  poison.”  And  this  view  has  actually  been  enter- 
tained by  surgeons  of  very  great  eminence,  and  is  regarded  by  some 
surgeons  even  of  the  present  day  as  the  only  way  of  accounting  for 
the  difference  obseiwable  in  different  cases  of  syphilitic  infection. 
The  difference,  however,  consists  not  in  the  kind  of  poison,  but  in  the 
kind  of  morbid  process  to  which  that  poison  gives  rise  in  different 
instances.  In  the  one  case,  the  infected  part  becomes  callous  and 
indurated,  exuding  from  its  surface  a thin  serous  fluid  during  its  early 
stages,  and  at  no  period  furnishing  a free  secretion  of  well  formed 
pus  until  it  has  lost  its  specific  character — until,  in  fact,  it  is  under- 
going the  process  of  repair.  Up  to  this  time,  the  actions  in  the  part 
are  very  sluggish ; the  appearance  of  the  surface  of  the  wound  may 
undergo  changes  in  colour,  depending  upon  the  appearance  or  disap- 
pearance of  successive  crops  of  granulations ; but  the  specific  and 
peculiar  induration,  so  characteristic  in  this  form  of  disease,  remains 
for  days,  and  sometimes  for  weeks,  without  any  very  apparent  altera- 
tion. Now,  this  infected  part  has  to  be  nourished,  in  common  with 
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every  other  part  of  the  body.  The  blood  is  constantly  circulating 
through  it.  The  parts  of  which  it  is  composed  are  acted  upon  in 
common  with  other  living  structures.  Some  particles,  we  cannot  but 
suppose,  are  being  removed,  and  are  being  replaced  by  others,  in  the 
process  of  nutrition.  The  peculiar  action  produced  by  this  disease 
has  its  effect  upon  neighbouring  parts,  apparently  in  a state  of  health, 
as  is  demonstrated  by  the  diseased  actions  which  are  set  up  in  those 
parts,  wherever  the  original  disease  is  removed  by  caustic  or  excision. 
When  these  morbid  processes  are  continued  in  an  infected  part  for 
days  or  weeks  together,  we  cannot  be  surprised  that  the  whole  system 
should  ultimately  become  affected  w'ith  the  poison,  as  we  have  seen 
has  happened  in  the  first  instance  which  I have  related. 

In  the  other  case,  the  changes  produced  in  the  inoculated  part  arc 
much  more  rapid;  we  have  not  the  same  condition  of  parts,  upon  the 
first  appearance  of  the  disease,  for  two  days  in  succession.  The 
ulceration  rapidly  increases.  It  is  surrounded  by  more  or  less  inflam- 
mation, and  the  parts  are  generally  painful.  The  surface  of  the  sore 
presents  an  irregular  and  ragged  appearance,  as  though  it  had  been 
eaten  away ; the  parts,  of  which  it  is  composed,  are  in  a state  of  con- 
tinual change,  the  surface  which  may  be  seen  one  day  has  disappeared 
or  is  disappearing  the  next ; fresh  parts  occupy  its  place,  which,  in 
their  turn,  disappear  in  a similar  manner.  During  the  time  that  this 
action  is  going  on  at  the  seat  of  the  primary  disease,  the  glands  in 
the  groin,  upon  the  affected  side,  will  become  painful,  and  the  patient 
will  complain  of  feeling  stiff  upon  that  side.  In  a day  or  two,  the 
glands  will  be  enlarged,  and  the  pain  will  have  increased.  The  skin 
covering  them  will  then  become  red ; and  they  now  can  no  longer  be 
distinguished  as  separate  tumours,  because  the  surrounding  parts  have 
become  involved  in  the  thickening.  Within  a few  days  from  the  first 
appearance  of  the  swelling  in  the  groin,  the  skin  covering  it  will  have 
assumed  a deep  red  colour,  which  gradually  fades  into  the  colour 
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of  the  surrounding  parts.  The  inflamed  structures  are  excessively 
painful,  and  remain  so  until  the  inflammation  terminates  in  suppura- 
tion. The  pus  which  first  forms,  or,  at  least,  which  first  presents 
itself — which  first  points,  is  usually  derived  from  the  cellular  tissue 
around  the  atfected  glands.  This  pus  possesses  no  specific  qualities ; 
it  cannot  be  inoculated  so  as  to  produce  a syphilitic  ulcer  upon  another 
part.  But  there  is  a fluid  more  or  less  puriform  in  character,  which  is 
derived  from  the  afiTected  glands  themselves ; this  may,  with  tolerable 
certainty,  be  inoculated,  and  it  will  give  rise  to  a characteristic  pustule, 
identical  in  appearance  to  that  which  would  be  produced  by  inocu- 
lating the  secretion  from  the  surface  of  a common  syphilitic  ulcer. 
These  two  fluids,  so  difierent  in  their  actions,  can  only  be  distinguished 
at  the  time  when  suppuration  is  first  established.  As  soon  as  the 
matter  within  the  gland  becomes  discharged,  it  mixes  with  the  pus 
from  the  surrounding  parts,  and  often  renders  the  whole  capable  of 
being  inoculated,  and  consequently  the  whole  surface,  exposed,  be- 
comes a s)'philitic  ulcer. 

In  the  process  which  I have  now  described,  the  absorbents  play  a 
very  prominent  part.  The  action  is  that  of  ulceration,  properly  so 
called ; and  we  have  the  proof  of  direct  experiment,  that  the  syphilitic 
virus  is  taken  up,  as  such,  with  the  other  materials  absorbed  by  the 
lymphatics.  This  activity  of  the  absorbents  it  is,  which  probably  gives 
to  the  surface  of  the  primary  ulcer  its  peculiar,  ragged,  and  irregular 
appearance.  In  this  respect  it  is,  that  this  class  of  cases  affords  so 
marked  a contrast  to  that  which  was  first  noticed.  In  that,  as  far  as 
the  evidence  of  direct  experiment  went,  we  had  reason  to  believe  that 
no  inoculable  matter  was  taken  up  by  the  absorbents ; and  practically 
we  find,  that  in  those  cases  the  buboes  do  not  suppurate.  In  this  we 
find  that  inoculable  matter  is  absorbed,  and  that  the  buboes,  as  a rule, 
do  suppurate.  But  there  is  another  and  still  more  important  point  of 
difference  between  the  two  classes  of  cases  ; — one  so  important,  and  of 
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such  direct  practical  application,  that  I have  reserved  it  for  separate 
consideration.  The  stationary  indurated  sore  will,  as  I have  said,  in 
the  ordinary  course  of  things,  be  followed  by  general  syphilitic  infec- 
tion : the  sore  which  runs  rapidly  into  ulceration,  whose  surface  is 
constantly  being  removed  in  the  manner  which  I have  mentioned, 
will,  as  a very  general  rule,  not  be  followed  by  any  constitutional 
disease.  This  law  I am  enabled  with  much  confidence  to  state,  from 
the  observation  of  a great  number  of  cases.  For  a long  time,  I have 
directed  the  attention  of  gentlemen  to  the  fact,  both  here  and  at  King’s 
College  Hospital,  and  we  have  not  met  with  any  cases  which  would 
lead  us  to  suspect  the  correctness  of  the  general  inference.  It  may, 
I believe,  be  laid  down  as  a practical  guide,  whenever  we  have  the 
evidence  afforded  by  a suppurating  bubo  that  a primary  sore  has 
from  the  first  taken  on  an  ulcerative  action,  that  no  secondary  symp- 
toms will  appear ; and,  therefore,  as  we  have  had  this  evidence  in  the 
second  case,  which  I have  read  to  you,  I am  under  no  apprehension 
that  the  patient’s  constitution  is  affected.  I am  satisfied,  that  as  soon 
as  her  present  local  affections  are  well,  that  she  will  entirely  have 
recovered  from  the  effects  of  this  disease.'  It  is  superfluous,  therefore, 
to  say  that  any  specific  treatment  is  unnecessary  in  such  a case. 

In  taking  an  inflamed  or  suppurating  bubo  as  a test  of  the  action 
which  has  been  going  on  at  the  primary  seat  of  disease,  some  little  care 
may  be  requisite  to  distinguish  the  effects  of  the  specific  disease  from 
any  other  accidental  causes  of  irritation.  In  strumous  subjects,  a very 
slight  increased  action  may,  as  I have  before  intimated,  be  the  means 
of  producing  an  enlargement  of  the  inguinal  glands,  which  may  readily 
terminate  in  a kind  of  suppuration ; and  in  these  patients,  other  vene- 
real aficctions  (besides  that  wdiich  I have  just  described,  and  which  I 


1 This  patient  was  subsequently  admitted  into  the  Lock  Asylum,  where  she 
remained  under  observation  for  months  without  any  secondai-y  iliscase. 
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may  designate  as  “acute  ulceration”)  maybe  followed  by  suppui'ation 
of  the  absorbed  glands  in  the  groin.  The  disease  may  be  suspected 
' to  be  scrofulous  if  several  glands  are  enlarged,  and  especially  if  several 
are  enlarged  upon  both  sides ; or  if  they  attain  a considerable  size 
without  producing  much  pain ; or  if  a considerable  time  elapse  before 
they  break. 

Again,  the  repeated  application  of  caustic  will  sometimes  give  rise 
to  an  irritation,  which  wiU  produce  suppuration  of  the  inguinal  glands. 
By  this  means,  the  character  of  the  disease  may  apparently  be  entirely 
changed ; a sore,  which  in  its  origin  was  indurated,  may  subsequently 
present  the  characters  of  acute  ulceration.  Such  an  action,  produced 
in  the  later  stages  of  the  affection,  would  not  prevent  the  effects  of 
the  primary  disease,  which  may  have  begun  to  develope  themselves 
even  before  the  caustic  was  applied. 

Another  source  of  error  in  the  interpretation  of  symptoms  in  these 
cases,  is  the  existence  of  previous  disease.  It  will  often  happen  that 
during  the  suppuration  of  a bubo,  from  whatever  cause  arising,  the 
general  health  will  become  impaired ; and,  under  these  circumstances, 
it  is  very  probable  that  any  syphilitic  symptoms  which  had  previously 
existed  may  reappear.  It  has  happened  to  me  on  many  occasions 
formerly,  to  attribute  the  appearance  of  such  symptoms  to  the  primary 
disease  which  had  immediately  preceded  them.  A careful  investiga- 
tion of  the  history  of  the  case  will  enable  us  to  trace  the  occurrence  of 
such  symptoms  to  their  real  source.  To  these,  and  to  similar  causes, 
may,  I believe,  be  traced  all  the  apparent  exceptions  which  present 
themselves  in  practice  to  the  law  which  I have  mentioned : namely, 
that  secondary  symptoms  do  not  occur  as  a consequence  of  acute 
syphilitic  ulceration.  The  truth  of  this  fact  I would  insist  upon,  quite 
independent  of  any  theoretical  explanations  of  the  reasons  why  it 
should  so  be.  The  doctrine,  as  it  is  new,  will  doubtless  meet  with 
many  opponents  ; and  I shall  therefore  collect  such  statistical  facts  as 
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I have,  and  bring  them  to  your  notice  upon  a future  occasion.  In  the 
meantime,  however,  I would  wish  you  to  test  the  truth  of  the  doctrine 
by  the  observation  of  cases  as  they  present  themselves,  here  or  at 
other  hospitals. 

Tlie  third  case  to  which  I will  refer  is  that  of  a single  woman, 
E.  A.,  aged  18.  A month  ago,  a small  ulcer  made  its  appearance  on 
the  inner  side  of  the  right  labium.  This  became  rapidly  larger,  and 
has  been  throughout  very  painful,  but  has  not  at  any  period  been 
accompanied  by  inflammation  of  the  inguinal  glands. 

At  the  time  of  her  admission,  the  sore  was  as  large  as  a two  shilling 
piece,  extremely  painful  to  the  touch,  and  presented  a sloughing  sur- 
face, surrounded  by  considerable  general  thickening.  This  patient 
was  ordered  a grain  of  opium  three  times  a day. 

On  the  1st  of  November,  the  surface  of  the  ulcer  had  become  quite 
clean,  and  she  expressed  herself  much  relieved,  both  with  regard  to 
her  general  health,  and  also  in  respect  to  the  local  pain  from  which 
she  had  suffered  so  much. 

Some  of  the  secretion  from  the  surface  of  the  sore  was  now  inocu~ 
lated  on  this  patient’s  thigh,  and  the  inoculation  covered  by  a piece 
of  jdaister. 

On  the  3rd,  the  inoculation  had  produced  no  efiect. 

When  this  patient  was  first  admitted,  it  appeared  to  me  doubtful 
whether  the  sore  with  which  she  was  afifected  had  been  a sloughing 
one  from  the  beginning,  or  whether  it  had  been  an  indurated  chancre, 
which,  from  some  accidental  cause,  had  subsequently  assumed  a 
sloughing  character.  This  I believe  to  be  a very  important  distinc- 
tion; for,  if  the  disease  was  accompanied  by  an  inflammation  ter- 
minating in  sloughing  within  the  first  four  or  five  days  after  its 
communication,  it  is  next  to  certain  that  no  constitutional  symptoms 
will  follow.  If,  on  the  contrary,  the  disease  was  at  first  an  ordinary 
chancre,  which  at  the  e.xpiration  of  two,  three,  or  four  weeks,  began 
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to  slougli  from  some  accidental  circumstance,  then  the  sloughing, 
which  occurred  as  a secondary  and  accidental  effect,  will  not  of  course 
prevent  the  system  from  having  previously  become  contaminated  in 
the  usual  manner.  It  was,  then,  in  order  to  decide  this  point  that 
I inoculated  this  patient.  It  appeared  probable  that,  if  the  sore  had 
been  a sloughing  one  from  the  commencement,  as  soon  as  it  assumed 
a healthy  red  surface,  it  would  no  longer  contain  any  inoculable 
matter.  If,  on  the  other  hand,  it  was  originally  a chancre  on  which 
an  accidental  slough  had  been  produced,  then  the  specific  action 
would  still  be  continued  in  the  sore,  and  we  should  have  an  inoculable 
secretion  from  it.  The  test  which  I have  adopted  in  this  case  is  not, 
however,  free  from  objections.  It  is  liable  to  be  interfered  with  by 
disturbing  causes,  all  of  which  it  may  be  impossible  to  trace  in  any 
individual  case,  and  it  may  therefore  be  used  in  confirmation  of  other 
means  in  forming  our  prognosis ; but  I should  not  like  to  trust  exclu- 
sively to  it.  The  condition  of  the  inguinal  glands  in  this  case  has 
afforded  us  very  little  information  ; what  we  learn  from  them  is  of  a 
negative  character.  They  do  not  present  the  rounded  smooth  feeling 
which  is  so  often  found  in  cases  of  indurated  sores ; nor  have  they 
presented  any  tendency  to  inflammation  and  suppuration,  so  very 
generally  observed  in  cases  of  ulcerating'  sores.  The  evidence  deriv- 
able from  them,  then,  as  far  as  it  goes,  is  in  favour  of  this  patient 
having  been  from  the  first  affected  w’ith  a sloughing  sore.  In  that 
case,  there  will  be  no  necessity  for  any  specific  treatment. 

The  syphilitic  virus  is  very  peculiar  in  requiring  a definite  time  for 


1 In  the  second  class  of  coses,  when  a pai't  is  said  to  ulcerate,  it  is  not  meant 
that  there  is  simply  a loss  of  substance.  This  is  common  to  all  sores,  and  may 
he  produced  in  suppuration,  by  parts  becoming  dissolved  or  destro3'ed,  and  by 
other  means.  The  term,  as  above  used,  is  restricted  to  “ ulcerative  inflammation” 
of  parts,  in  which,  as  the  result  of  active  inflammation,  the  surface  of  the  sore 
becomes  ragged  and  iiTcgularly  eaten  away. 


16-1 


SYPIIIMTIC  INFECTION. 


its  development  in  a part ; and  if,  after  it  has  been  inoculated,  the 
infected  part  slough,  the  existence  of  the  virus  will  cease  with  that  of 
the  tissues  in  which  it  was  contained.  This  is  an  observation  which 
we  have  constantly  the  opportunity  of  verifying.  When  a part  upon 
which  an  artificial  inoculation  has  been  made,  is  made  to  slough,  by 
the  application  of  caustic,  within  four  or  five  days  of  the  infection,  a 
simple  sore  alone  will  ordinarily  result.  After  the  separation  of  the 
slough,  the  surface  of  the  wound  will  not  furnish  an  inoculable  matter. 
In  like  manner,  after  natural  inoculation,  if  the  part  inoculated  sloughs 
within  the  first  few  days,  a simple  ulcer  alone  will  be  left.  We  find 
in  such  cases  that  there  is  no  suppuration  of  the  inguinal  glands, 
because  thpre  is  no  ulcerative  infiammation  of  any  infected  part. 
There  is  no  contamination  of  the  system,  because  the  virus,  by  means 
of  which  constitutional  infection  takes  place,  has  been  destroyed 
before  that  process  has  been  accomplished. 

The  three  cases  which  we  have  now  considered,  may  be  regarded, 
as  I have  stated,  as  types  of  three  very  common  classes  of  affections, 
differing  in  their  mode  of  origin,  in  their  effects  upon  the  constitution, 
and  in  the  treatment  which  they  require. 

The  first  presented  in  its  origin  a sore  surrounded  by  specific  adhe- 
sive infiammation.  The  glands  of  the  groin  were  in  a state  of  slight 
chronic  enlargement,  and  the  constitution  was  affected  with  syphilis. 

The  second  originated  in  a sore  presenting  the  characters  of  acute 
ulceration.  The  glands  in  the  groin  became  infiamed  and  suppurated. 
But  I venture  to  say  there  will  be  here  no  constitutional  affection. 

The  third,  as  far  as  we  have  been  able  to  learn,  commences  as  a 
sloughing  sore,  and  has  been  accompanied  by  neither  inflammation  of 
the  inguinal  glands,  nor  sj-philitic  affection  of  the  system.  At  our 
next  meeting,  I purpose  to  make  some  further  remarks  on  the  second 
of  these  three  forms  of  disease. 
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LOCAL  SYPHILITIC  DISEASE  : INFLAMMATORY  BUBO. 


Gentlemen  : — In  my  last  lecture,  I brought  under  your  notice  three 
results  of  inflammation  produced  by  the  direct  contact  of  syphilitic 
matter.  In  one  of  these,  I mentioned  that  the  action  terminates 
directly  in  the  death  of  the  infected  part ; and  I pointed  out  that, 
inasmuch  as  the  syphilitic  virus  requires  a living  nidus  for  the  develop- 
ment of  its  specific  action,  the  death  of  the  part  in  which  it  is  placed 
involves  the  destruction  of  the  virus  itself.  The  time  during  which 
the  virus  may  remain  in  a part  without  producing  any  but  a local 
disease  is  at  least  four  or  five  days.  If  within  this  time  the  part  be 
destroyed  by  caustic,  or  if  it  slough  spontaneously,  a simple  ulcer 
only  will  remain.  There  will  then  be  no  longer  any  local  specific 
action ; the  inguinal  glands  will  not  participate  in  the  disease ; and 
the  constitution  will  not  become  affected.  If,  however,  the  sloughing 
is  produced  after  the  specific  inflammation  has  been  established,  then 
it  will  not  interfere  with  the  usual  course  of  the  disease,  but  may  be 
regarded  as  an  accidental  complication. 

Of  this  first  effect  of  inflammation,  we  have  examples  in  cases  in 
which  parts  have  been  purposely  inoculated,  and  the  inoculation  has 
been  destroyed  by  the  application  of  some  caustic.  I may  mention 
here,  that,  in  performing  this  operation,  it  is  well  to  use  the  nitric  acid 
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or  the  potassa  cum  calce,  in  order  to  destroy  the  inoculated  part.  The 
action  of  the  nitrate  of  silver  is  superficial,  and  there  is  reason  to 
believe  that  it  sometimes  removes  a superficial  layer  of  the  skin, 
without  penetrating  to  the  same  depth  as  the  point  of  the  lancet. 

The  second  form  of  inflammation  produced  by  the  direct  contact  of 
syphilitic  matter,  which  I mentioned,  was  that  in  which  the  action 
terminated  in  acute  ulceration.  In  this  aflfection,  the  disease  is  not 
confined  to  the  part  to  which  the  poison  is  applied ; it  may  be  traced 
in  the  clearest  way  along  the  absorbent  vessels,  generally  on  one  side 
only.  In  any  part  of  its  course,  the  poison  may  inoculate  the  vessel 
in  which  it  is  contained,  and  may  produce  a fresh  syphilitic  sore,  the 
secretion  of  which  may  again  be  inoculated.  It  usually  happens, 
however,  that  the  inguinal  gland  in  which  the  absorbent  vessels 
terminate  is  the  part  affected.  Here  alone,  in  the  great  majority 
of  cases,  docs  the  poison  exercise  its  influence  upon  the  absorbent 
system  ; but  that  the  poison  actually  passes,  as  such,  through  the 
absorbent  vessels,  we  have  abundant  proof  in  the  occasional  formation 
of  specific  abscesses  in  the  course  of  these  vessels.  This  circumstance 
has  actually  occurred  in  the  case  of  a patient  to  which  I have 
directed  your  attention,  as  presenting  a well  marked  instance  of  this 
disease.  Between  the  open  bubo  in  the  groin,  and  the  inflamed  and 
irregularly  ulcerated  surface  at  the  seat  of  the  primary  disease,  a small 
abscess  has  formed.  This  presents  tumid  and  irritable  edges ; and 
I cannot  doubt  that  an  inoculable  pus  might  have  been  derived  from 
it.  We  can  then  distinctly  trace  the  entrance  of  the  syphilitic  poison 
into  the  lymphatic  vessels,  and  from  them  into  the  absorbent  glands 
in  which  these  vessels  terminate.  The  actual  existence  of  the  virus 
in  any  part  of  this  eourse  may  be  demonstrated  by  experiments,  which 
have  been  far  too  often  repeated  to  require  any  additional  eonfirma- 
tion.  Arrived  at  this  point  in  its  course,  on  its  way  apparently 
towards  the  thoracic  duct,  and  from  thence  to  the  general  circulation. 
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what  becomes  of  it  ? A very  wonderful  change  is  here  brought  about. 
The  specific  virulent  poison,  which  before  was  liable  to  contaminate 
every  living  part  that  it  came  in  contact  with,  cannot  now  be  traced 
beyond  this  point.  The  absorbent  vessels  between  the  inflamed  gland 
and  the  thoracic  duct  do  not  ulcerate  or  suppurate ; the  glands  into 
which  they  empty  themselves  do  not  become  enlarged  or  inflamed. 
The  influence  of  the  poison  is  here  then  gone.  Beyond  the  glands 
first  in  order,  the  fluids  which  the  absorbent  vessels  contain  are  bland 
and  harmless,  incapable  of  being  inoculated,  or  of  infecting  any  part 
with  which  they  come  in  contact.  What  then  has  become  of  the 
poison  ? We  find  it  in  the  vessels  going  into  the  inflamed  absorbent 
glands,  but  we  do  not  find  it  in  the  vessels  which  proceed  from  those 
glands.  In  a certain  number  of  cases,  no  doubt,  the  poison  is  in 
great  measure  discharged  in  the  suppuration  to  which  its  presence 
gives  rise.  But,  when  we  consider  the  exceedingly  minute  quantify 
of  an  animal  poison  that  is  capable  of  producing  its  specific  action  on  a 
part,  this  explanation  is  not  sufficient.  Some  of  the  fluid  or  particles 
which  enter  the  gland  must,  in  some  form  or  other,  we  should  think, 
pass  through  it,  whether  it  suppurate  or  not.  Even  although  we 
should  suppose  that  the  inflammation  produced  in  the  gland  entirely 
obstructed  its  channels,  still,  before  such  obstruction  could  take  place, 
some  fluid  would  surely  have  time  to  pass ; and  this,  if  its  quality 
remained  unehanged,  would  be  abundantly  sufficient  to  inoculate 
any  part  with  which  it  came  in  contact,  or  to  infect  the  general 
system. 

A somewhat  analogous  eircumstance  is  observed  in  cases  of  cancer. 
The  first  set  of  glands  which  the  absorbent  vessels,  coming  from  the 
seat  of  the  disease,  reach,  are  alone  inoculated.  The  glands  second 
in  order,  nearer  the  centre  of  the  circulation,  may  be  enlarged,  but 
they  seldom  are  the  seat  of  malignant  disease.  Four  weeks  ago,  a 
patient  died  in  this  hospital  with  obstinate  chronic  enlargement  of  the 
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skin  on  the  right  labium.  My  friend  Dr.  Druitt,  who  carefully  ex- 
amined the  tumour,  assures  me  that  the  substance  of  the  skin  and  of 
the  subcutaneous  areolar  tissue  was  infiltrated  with  cells  which  he 
could  in  no  way  distinguish  from  epithelial  cells.  Shortly  before  her 
death,  the  inguinal  glands  upon  both  sides  suppurated ; but,  upon 
examining  the  body  afterwards,  we  could  find  no  affection  at  all  of 
the  glands  within  the  abdomen.  The  facts  presented  by  such  cases 
I wish  to  distinguish  from  any  theoretical  explanation  of  them ; yet, 
must  we  attempt  to  give  a rational  explanation  of  the  cause  or  con- 
nexion of  the  circumstances  which  we  observe.  Such  an  explanation 
will  lead  us  to  further  inquiries  into  similar  actions  elsewhere,  which 
may  throw  some  light  upon  our  inquiries,  and,  perhaps,  in  their  turn, 
be  illustrated  by  them. 

Independently  of  the  essential  nature  of  the  affection,  more  glands 
will  be  found  to  be  affected  in  malignant  disease  than  in  syphilis. 
This  may  probably  be  accounted  for  by  the  relative  extent  of  parts 
affected  in  the  two  cases.  In  the  first,  the  absorbent  vessels  derived 
from  different  parts  of  the  disease  may  communicate  the  affection  to 
several  absorbent  glands ; in  the  second,  the  extent  of  surface  involved 
is  usually  very  limited,  and  the  absorbent  vessels  leading  from  it  are 
therefore  also  limited  in  number. 

If  we  reflect  upon  the  different  ways  in  which  foreign  substances 
can  be  taken  into  the  living  body,  we  shall  And  that  every  such  way  is 
furnished  with  certain  sentinels  or  guards  which  oppose  the  entrance 
of  materials  which,  if  admitted,  would  prove  injurious.  Whenever 
any  irritating  matters  are  applied  to  the  skin,  which  might,  by  being 
absorbed,  become  injurious  to  the  system,  I need  scarcely  remind  you 
how  the  delicate  sense  of  touch  informs  us  of  what  is  going  on,  and 
urges  us  to  get  rid  of  the  offending  material.  This  is  a sense  common 
to  the  whole  body.  But  the  parts  through  which  foreign  matters  are 
usually  taken  into  the  system  are  guarded  in  an  especial  manner. 
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Thus,  in  addition  to  the  sense  of  touch,  we  see  the  mouth  guarded  by 
the  sense  of  smell  and  that  of  taste : three  out  of  five  senses  con- 
centrated around  the  opening  by  which  the  food  enters  into  the 
system ; and  one  at  least  of  the  other  two  always  ready  to  assist  in 
afibrding  information  of  its  nature.  If  we  trace  the  food  onward,  we 
find  that  it  has  to  pass  the  double  row  of  teeth,  which  are  acutely 
sensible  to  the  presence  of  any  hard  particles  which  may  have  become 
accidentally  mixed  with  it.  Should  any  fresh  fiavour  be  produced 
in  the  process  of  mastication,  there  are  the  means  provided  for 
appreciating  it  as  the  food  passes  through  the  posterior  fauces.  The 
stomach  we  find  ready,  in  its  turn,  to  reject  that  which  is  injurious  ; 
and,  throughout  the  alimentary  canal,  there  is  an  apparatus  composed 
of  a multitude  of  difierent  parts,  all  combining  to  hurry  on  and 
eliminate  from  the  system  any  materials  which,  if.  left,  would  be  detri- 
mental to  it. 

Finally — and  this  brings  me  back  again  to  my  subject — we  have  a 
wonderful  system  of  minute  capillary  tubes  (endowed  with  the  faculty 
of  distinguishing,  so  to  speak,  the  chyle  from  other  matters),  taking 
up,  pouring  freely  into  the  blood,  that  which  is  required  for  the 
nourishment  of  the  system,  but  refusing  to  admit  anything  else. 
These  lacteals,  I need  not  remind  you,  are  very  similar  indeed  in 
structure,  in  disposition,  and  in  function,  to  the  absorbent  vessels 
elsewhere.  It  is  true  that  we  cannot  trace  equally  well  the  processes 
involved  in  the  assimilation,  and  absorption  of  the  difierent  Individual 
organs  of  the  body,  as  in  the  analogous  actions  which  convert  the 
food  originally  into  part  of  the  living  being;  but,  from  what  we  do 
know,  we  have  abundant  evidence  that  the  same  care  is  taken  with 
regard  to  each  part  as  with  respect  to  the  whole ; and  we  have  reason 
to  believe  that  other  channels,  through  which  foreign  matters  may 
enter  the  system,  are  guarded  with  the  same  care  as  that  by  which 
the  common  food  is  received. 
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Such  facts  would  lead  us  to  the  d priori  conclusion,  that  some 
means  must  exist  to  prevent  the  indiscriminate  introduction  into  the 
circulation  of  any  materials  which  might  find  their  way  into  the  ab- 
sorbents during  the  active  ulceration  of  a pai;t ; and  observation  demon- 
strates to  us  that  such  a provision  really  exists.  The  particles  taken 
up  by  absorption  ultimately  again  form  part  of  the  general  circulating 
fluid  from  which  they  were  at  first  derived.  They  have  as  much  to  be 
assimilated  as  animal  matter  taken  fresh  into  the  stomach.  The  bone, 
the  tendon,  the  muscle,  the  nerve,  which  are  thus  removed,  can  no 
longer  be  recognised  as  such  after  they  have  been  acted  upon  by  the 
absorbents.  All  the  different  tissues  that  undergo  this  process  form 
a single  fluid,  which  ultimately  becomes  a part  of  the  general  circu- 
lating mass,  and  can  then  in  no  way  be  distinguished  from  similar 
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products  derived  from  the  process  of  ordinary  digestion.  The  action 
which  converts  foreign  animal  matter  into  blood,  and  that  which  con- 
verts parts  of  the  living  body  into  blood  by  the  agency  of  the  absorb- 
ents, are  then  analogous ; and  they  agree  in  having  the  very  remark- 
able property  of  converting  some  substances,  which  when  introduced 
in  any  other  way  act  as  poisons  upon  the  system,  into  harmless  agents. 
It  has  been  shown  by  the  Abbe  Fontana,  that  the  poison  of  the  viper, 
when  introduced  into  the  stomach,  undergoes  some  change  which 
prevents  its  poisonous  effects  upon  the  system.  It  has  also  been 
shown  by  two  French  physiologists,  that  the  same  thing  happens  with 
regard  to  the  Woorara  poison ; and  we  have  it  upon  no  less  authority 
than  that  of  Sir  B.  Brodie,  that  opium  may  be  digested  in  the  stomachs 
of  some  animals,  and  that  in  that  process  its  poisonous  qualities  are 
destroyed.  “ I have  injected”,  says  Sir  B.  Brodie,  “ a strong  watery 
solution  of  opium  into  the  stomach  of  a rabbit,  but  no  poisonous  effect 
was  produced,  although  a similar  solution,  injected  into  the  cellular 
membrane,  occasions  stupefaction  and  death.”  In  like  manner,  as  I 
have  before  intimated,  we  find  that  cancerous  matter  cannot  be  pro- 
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jiagated  from  a part  to  the  general  system  through  the  lymphatic 
glands ; hut  we  have  evidence  to  prove  that  it  may,  under  certain  cir- 
cumstances, be  so  propagated  through  the  blood-vessels.  It  is  true 
that  the  veins  in  the  immediate  neighbourhood  of  a cancer  are  very 
frequently  blocked  up  with  coagula,  affording  another  instance  of  the 
preservative  power  above  mentioned ; but,  when  this  is  not  the  case, 
the  cancer  cells  may  apparently  be  conveyed  in  the  course  of  the  cir- 
culation, and  infect  distant  parts.  We  have  an  experiment  on  the 
authority  of  Langenbeck,  related  in  the  Encyclopcdie  Anatomique,  in 
which  some  fresh  cancerous  matter  was  injected  into  the  veins  of  a 
dog,  and  cancerous  tubercles  were  consequently  developed  in  the 
animal’s  lungs. 

In  like  manner,  I suppose,  it  might  be  possible  under  certain  pecu- 
liar circumstances  to  infect  the  general  system*with  cancer  through 
the  absorbent  vessels  ; but  the  fact  already  mentioned,  that  the  glands 
first  in  order  only  are  affected  in  consequence  of  local  cancerous  dis- 
eases, forbids  the  idea  that  this  is  the  way  in  which  the  disease  is 
usually  conveyed  to  other  parts. 

These  observations  will,  I hope,  prepare  us  to  consider  on  sound 
physiological  principles  the  change  that  is  produced  in  the  sjqjhilitic 
poison  during  the  passage  of  the  matters  in  which  it  is  contained 
through  the  lymphatic  glands.  These  materials  are  themselves  under- 
going a change  which  will  fit  them  for  becoming  part  of  the  circulat- 
ing fluid,  and  it  would  seem  that  the  poison  itself  imdergoes  a change 
similar  to  that  produced  in  the  poison  of  the  viper,  or  in  the  Woorara 
poison  in  the  stomach. 

The  action  of  the  syphilitic  poison  must  not,  however,  be  confounded 
with  that  of  other  poisons  which  produce  their  effects  immediately 
upon  their  application.  A certain  definite  and  peculiar  action  has  to 
be  gone  through  before  the  syphilitic  virus  can,  under  ordinary  cir- 
cumstances, enter  the  system.  This  action  may  vary  in  different 
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instances,  but  a certain  interval  must  elapse  before  the  poison  can  be 
absorbed  so  as  to  produce  its  specific  effects  upon  the  constitution. 
During  this  period  it  is  that  the  ulcerative  infiammation  takes  place  in 
the  class  of  cases  which  we  are  now  considering. 

In  this  process  of  ulceration,  the  freshly  contaminated  parts  arc 
constantly  being  removed.  The  tissues  infected  one  day  are  removed 
the  next.  Xow  all  experiments  on  inoculation  have  tended  to  prove 
that  the  syphilitic  poison,  when  removed  to  a fresh  part,  has  to  begin 
afresh  the  morbid  action  peculiar  to  it,  before  it  can  infect  that  part, 
and  through  it  the  constitution.  But  in  the  case  we  are  considering, 
the  infected  parts  are  removed  as  they  become  impregnated  with  the 
poison.  The  poison,  before  its  removal,  may  affect  other  jmrts,  but  it 
is  removed,  and  apparently  in  part  carried  along  the  absorbents  before 
the  process  can  be  gone  through  which  in  other  cases  issues  in  syphi- 
litic disease  of  the  system.  Thus,  a sore  affected  with  acute  syphilitic 
ulceration  presents  the  phenomenon  of  a series  of  abortive  inocula- 
tions, each  part  in  its  turn  being  infected  and  destroyed  by  ulceration, 
before  the  process,  which  is  essential  to  the  action  of  the  poison  upon ' 
the  system  at  large,  can  be  accomplished.  Ulceration,  like  mortifica- 
tion, destroys  the  vitality  of  the  parts  which  it  attacks,  although  in  a 
more  gradual  manner ; and  as  we  have  before  seen  that  the  sj^philitic 
poison  requires  a living  nidus  and  a certain  interval  of  time  before 
its  local  action  can  become  developed  into  a constitutional  disease, 
the  process  of  ulceration  as  effectually  prevents  the  action  of  the 
poison  upon  the  system,  as  that  of  mortification  does.  There  is, 
however,  this  difference,  that  in  the  latter  the  poison  is  expelled 
altogether  from  the  system ; in  the  former  it  is,  in  part  at  least, 
carried  along  the  absorbent  vessels.  In  these  vessels  we  find  it 
retaining  its  iioisonous  qualities  until  it  enters  a lymphatic  gland. 
Here  a power  is  manifested  which  prevents  its  introduction  into  the 
system — a power  which,  as  I have  conceived,  bears  some  analogy  to 
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that  which  is  evinced  by  the  stomach  in  the  conversion  or  rejection  of 
poisonous  substances.  The  difference  in  the  nature  of  the  fluid  in  tiie 
lymphatic  vessels,  before  and  after  it  has  passed  the  inguinal  glands, 
is  analogous  to  the  difierence  in  the  qualities  of  the  Woorara  poison 
before  and  after  it  has  undergone  digestion  in  the  stomach  and  the 
lacteals.  In  both  cases  do  the  fluid  contents  of  the  lymphatic  vessels 
undergo  a change  in  the  glands  fitting  them  to  become  a part  of  the 
circulating  fluid;  in  both  cases  are  poisonous  matters  sometimes  con- 
verted or  assimilated,  and  sometimes  rejected ; by  vomiting  in  the 
case  of  the  stomach,  by  suppuration  in  the  case  of  the  lymphatics. 

In  looking  over  my  notes  of  cases  which  have  presented  themselves 
at  this  hospital  within  the  last  year  or  two,  I have  collected  together 
and  arranged  in  a tabular  form  forty-nine  consecutive  cases  of  suppu- 
rating bubo.  Of  these,  five  only  are  recorded  as  having  been  accom- 
panied, or  followed,  by  any  secondary  affection  during  the  period  that 
they  remained  under  observation.  In  one  of  these  five,  there  was  a 
distinct  history  of  previous  disease,  both  primary  and  secondary.  In 
another,  the  cervical  glands  were  enlarged,  and  the  suppuration  in  the 
groin  may,  therefore,  probably  have  been  of  a strumous  character.  In 
two  cases,  the  secondary  eruption  was  tubercular  : — an  affection  most 
obstinate  in  its  nature,  very  liable  to  recur  after  having  once  disap- 
peared, and  comparatively  seldom  occurring  as  the  first  symptom  of 
cutaneous  disease.  These,  then,  I regard  in  all  probability  like  the 
first  of  the  flve  cases,  as  the  result  of  some  previous  syphilitic  infec- 
tion. This  anal)'sis  would  thus  leave  only  one  case  out  of  forty-nine 
in  which  a suppurating  bubo  was  apparently  even  followed  by  secondary 
symptoms.  In  this  exceptional  case,  the  secondary  eruption  appeared 
a month  after  the  occurrence  of  the  bubo,  and  may,  like  the  others, 
have  depended  upon  previous  disease. 

On  the  other  hand,  I have  collected  and  tabulated  in  the  same  ivay 
thirty-one  consecutive  cases  of  secondary  syphilitic  eruption.  In  one 
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only  of  these  cases  does  the  history  afford  any  mention  of  a suppurat- 
ing bubo,  and  in  that  one  case  the  history  is  not  satisfactory  upon 
the  point.  Had  the  notes  of  cases  of  other  years  been  collected 
and  tabulated  in  the  same  way  I do  not  doubt  that  they  would  have 
afforded  similar  results.  Such  facts  appear  to  establish  indisputably 
the  proposition  that  the  chances  of  the  infection  of  the  system  in  cases 
of  syphilis  are  inversely  in  proportion  to  the  degree  of  irritation  and 
inflammation  of  the  absorbent  vessels  leading  from  the  primary  seat 
of  disease.  As  this  doctrine  may  probably  appear  to  many  to  be  con- 
trary to  the  opinions  usually  entertained,  I have  thought  it  well  for 
the  satisfaction  of  others  to  collect  some  independent  evidence  on  the 
point ; and  for  this  purpose  I have  used  the  register  of  the  Lock 
Hospital,  which  is  kept  by  the  house  surgeons  as  they  successively 
come  into  office.  I find  here  recorded  eighty  consecutive  cases  of 
suppurating  bubo.  Of  these,  eleven  are  recorded  as  having  had  some 
other  syphilitic  affection  besides  the  strictly  primary  disease  during 
the  time  that  they  remained  under  obsen'ation.  In  four  of  these 
cases,  this  afiection  consisted  in  condylomata  alone.  In  four,  of  a 
tubercular  eruption,  and  in  three  of  psoriasis.  It  is  to  be  remarked 
that  here  there  is  an  entire  absence  of  any  mention  of  the  presence  of 
lichen,  or  lepra,  affections  of  the  most  common  occurrence,  as  first 
presenting  themselves  after  infecting  s}'philitic  sores.  The  condy- 
lomata, especially  when  they  occur  in  female  patients,  are  of  such 
doubtful  origin  that  they  cannot  be  received  as  affording  any  evidence 
of  the  affection  of  the  general  system,  at  all  events  as  a consequence  of 
the  primary  affections  with  which  they  are  associated.  Omitting,  there- 
fore, the  cases  in  which  they  have  been  mentioned  as  occurring  with- 
out any  other  symptom  of  constitutional  disease,  we  have  seventy-six 
consecutive  cases  of  suppurating  bubo  from  all  causes,  and  in  these 
mention  is  made  of  secondary  affections  in  seven  only. 

The  presence  of  secondary  symptoms  in  this  small  proportion  of 
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"cases  may  with  justice  be  attributed  to  the  recurrence  of  previous 
disease,  and  not  to  the  primary  affection  which  caused  the  suppurat- 
ing bubo.  This  view  is  materially  supported  by  the  kind  of  eruption 
observed.  In  four  out  of  the  seven  instances  the  eruption  was  tuber- 
cular, agreeing  in  this  respect  with  the  results  obtained  from  my  own 
case  books.  The  facts  presented  in  both  collections  of  cases,  there- 
fore, point  to  the  conclusion  that,  in  the  comparatively  rare  instances 
in  which  secondary  syphilis  is  found  in  conjunction  with  a suppu- 
ing  bubo,  that  it  depends  upon  the  system  having  been  infected  pre- 
vious to  the  disease  which  has  given  rise  to  that  suppuration.  The 
strongest  proof,  however,  to  my  omti  mind  of  the  truth  of  this  doc- 
trine, so  full  of  practical  value,  is,  that  having  directed  my  attention 
to  the  subject  for  a considerable  time,  and  having  called  the  attention 
of  the  pupils  to  it  both  here  and  at  King’s  College  Hospital,  I have 
not  been  able  hitherto  to  find  a single  case  in  which  a primary  sore 
had  clearly  given  rise  to  a suppurating  bubo,  and,  at  the  same  time, 
to  constitutional  syphilis.  From  observing,  therefore,  that  where  the 
absorbent  vessels  are  most  affected  there  is  the  least  chance  of  any 
constitutional  disease,  I cannot  avoid  the  conclusion  that  the  absorb- 
ent vessels  are  not  the  means  by  which  the  syphilitic  virus  usually 
enters  the  system. 


LECTURE  II I. 


ON  THE  MEANS  BY  WHICH  THE  SYPHILITIC  POISON 
ENTERS  THE  CONSTITUTION. 


PiiYsroLOorsTs  have  usually  recognised  three  modes  by  which  ab- 
sorption may  take  place  : — 

I.  That  by  which  foreign  substances  find  their  way  directly  into 
the  blood  through  the  coats  of  the  blood  vessels.  This  mode  of  ab- 
sorption occurs  when  poisonous  substances  are  applied  to  an  internal 
vascular  and  membranous  surface,  or  when  they  are  introduced  into  a 
wound,  or  when  they  are  forced  through  the  epidermis  by  friction  on 
the  surface  of  the  body. 

II.  The  absorption  of  the  chyle  from  the  mucous  surface  of  the 
intestines  by  the  lacteals.  .When  the  chyle  is  thus  absorbed,  it  has 
been  supposed  by  many  physiologists  that  various  other  substances 
may  be  taken  with  it  into  the  system. 

III.  Absorption  by  the  lymphatics.  This  is  supposed  to  occur 
either  in  the  ordinary  growth  and  renovation  of  the  frame,  or  when 
parts  are  removed  and  not  at  the  same  time  replaced,  as  in  ulceration. 

To  these  three  modes  of  absorption,  by  all  of  which  extraneous  sub- 
stances have  been  supposed  to  enter  the  circulation,  we  may  add  a 
fourth  means  by  which  the  system  may  be  influenced  by  the  action  of 
some  kinds  of  poisons : — namely,  that  in  which  a direct  local  effect  is 
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produced  upon  the  nerves  of  a part,  and  through  them  upon  the  brain 
(and  consequently  upon  other  organs),  Muthout  the  poisonous  mate- 
rial being  taken  into  the  blood. 

Examples  of  this  mode  of  the  action  of  poisons  are  afforded  by  the 
effects  of  the  juice  of  the  leaves  of  the  aconite,  and  of  the  infusion  of 
tobacco,  as  illustrated  in  some  of  Sir  B.  Brodie’s  physiological  experi- 
ments. 

In  all  those  instances  the  action  of  the  poison  commences  imme- 
diately. upon  its  application. 

But  there  is  a very  remarkable,  and,  to  us,  most  interesting  class 
of  cases  in  which  this  does  not  happen.  In  these  a certain  interval 
must  elape,  and  a certain  morbid  process  must  be  gone  through  before 
the  poisons  can  produce  their  specific  actions  upon  the  general  system. 
They  are,  therefore,  with  peculiar  propriety  ranked  among  the  morbid 
poisons. 

The  deleterious  materials  of  w'hich  these  essentially  consist,  or  the 
secretions  in  which  they  are  contained,  may  be  applied  to  the  living 
body  in  any  quantity,  and  for  any  length  of  time ; and  unless  the  pro- 
cess, which  is  peculiar  to  each  of  them  respectively,  be  gone  through, 
their  characteristic  efiects  wdll  not  be  produced  upon  the  constitution. 

If  the  particular  action  by  which  these  poisons  individually  enter 
the  system  be  disturbed  or  interfered  with — so  as  not  to  be  carried 
out — other  results  may  follow,  but  their  general  and  specific  influence 
will  not  be  experienced.  If  the  first  step  in  the  process  be  defective, 
so  will  be  its  natural  consequences. 

The  knowledge  which  w’e  thus  obtain  furnishes  us  with  a most 
important  power ; for  by  modifjdng  or  altering  the  morbid  process  by 
which  a poison  enters  the  system,  we  may,  under  certain  circum- 
stances, modify  or  control  its  efiects. 

I purpose  now  to  consider  how  far  the  action  of  the  syphilitic 
poison  upon  the  constitution  may  be  thus  modified  or  controlled,  by 
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the  kind  of  action  which  is  produced  when  it  is  first  applied  to  the 
living  tissues  of  the  body.  For  this  purpose  it  is  requisite  to  consider 
what  the  morbid  actions  really  are  by  which  the  syphilitic  poison 
gains  an  entrance ; and  what  the  natural  processes  are  by  which  it 
joins  itself  to,  and  becomes  as  it  were  incorporated  witli,  the  living 
being. 

The  opinions  of  Hunter  on  the  absorption  of  the  syphilitic  poison 
have  given  a bias  to  all  subsequent  reasonings  upon  the  subject ; 
and  the  theories  based  upon  his  experiments  are  very  generally  re- 
ceived even  up  to  the  present  time.  He  demonstrated,  as  he  believed, 
that  the  lymphatic  vessels  were  the  true  absorbents ; and  he  con- 
cluded from  his  discovery  that  they  were  the  only  absorbents  in  the 
system. 

The  experiments  upon  which  his  idea  was  founded  deserv'e  atten- 
tion. Assisted  by  his  brother  and  several  other  eminent  medical 
men,  he  confined  some  warm  milk  in  a portion  of  small  intestine ; 
and  having  tied  the  artery  and  vein  which  supplied  the  intestine,  he 
saw,  as  he  believed,  the  lacteals  of  the  part  presently  become  filled 
with  the  white  milk.  Upon  puncturing  the  vein  ujjon  the  distal  side 
of  the  ligature,  it  was  soon  (by  pressure  of  the  finger),  emptied  of  its 
blood.  No  white  fluid  could,  during  the  continuance  of  the  operation, 
be  found  in  the  vein.  Upon  a repetition  of  the  experiment,  in  which 
the  circulation  through  the  mesenteric  vessels  was  left  free,  the  blood 
in  the  vein  was  carefully  examined  and  compared  with  that  in  the 
neighbouring  veins,  but  it  was  found  not  to  be  light  coloured,  nor 
milky,  nor  could  any  difference  whatever  be  detected  in  it.  It  was 
found  that  even  by  firm  pressure,  which  was  continued  until  the 
intestine  burst,  the  milky  fluid  could  not  be  made  to  pass  into  the 
veins. 

In  another  animal  some  thin  starch,  coloured  with  indigo,  was 
introduced  into  the  small  intestine,  and  the  lacteals  were  soon  after- 
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wards  seen  of  a fine  blue  colour.  A vein  in  this  part  of  the  mesentery 
was  opened,  and  the  blood  which  flowed  was  allowed  to  separate  into 
coagulum  and  serum.  The  next  day  the  serum  had  not  the  least 
blueish  cast. 

An  injecting  pipe  was  then  fixed  in  an  artery  of  the  mesentery, 
where  the  intestine  was  filled  with  blue  starch,  and  all  communica- 
tions both  in  the  mesentery  and  intestine  were  closed,  with  the  excep  - 
tion  of  the  vein  corresponding  with  the  artery.  Warm  milk  was  now 
injected  until  it  returned  by  the  vein.  This  was  continued  until  all 
the  blood  was  washed  away,  and  the  vein  returned  a bright  white 
milk.  The  milk  thus  circulating  through  the  intestine  containing  the 
blue  starch,  was  not  in  any  degree  changed  in  colour. 

In  a third  animal,  some  musk  in  warm  water  was  confined  in  a 
portion  of  the  intestine;  after  waiting  a little  time,  some  of  the 
lacteals  of  the  part  were  opened  with  a lancet,  and  some  of  the  watery 
fluid  which  they  contained  was  received  into  a small  spoon.  This 
was  thought  to  smell  strongly  of  musk.  Some  blood  received  into  a 
clean  spoon  from  one  of  the  veins  of  the  same  part,  had  not  the  least 
smell  of  musk. 

From  these  and  similar  experiments.  Hunter  arrived  at  the  in- 
ference, which  must  have  appeared  one  of  the  greatest  discoveries  of 
his  age,  that  the  veins  do  not  absorb  in  the  human  body.  ,It  necessarily 
followed  from  this  that  the  lymphatics  were  to  be  considered  as  the 
only  absorbents ; and  this  is  stated  by  Hunter  to  be  the  fact,  in  his 
work  on  the  venereal  disease. 

If  the  lymphatics  were  the  only  absorbents,  they  must  of  necessity 
have  been  looked  upon  as  the  only  channels  through  which  poisons 
could,  under  ordinary  circumstances,  enter  the  system;  and  accord- 
ingly we  find  Hunter  asserting  that  the  venereal  matter  is  taken  up 
by  the  absorbents  of  the  part  in  which  it  is  placed,  and  carried  along 
the  absorbent  vessels  to  the  common  circulation. 
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This  view,  deriving  as  it  does  such  an  apparent  confirmation,  with 
regard  to  the  venereal  disease,  from  the  frequent  occurrence  in  it  of 
inflamed  lymphatic  glands,  has  been  adopted  with  more  or  less  modi- 
fication by  almost  all  subsequent  writers. 

The  accuracy  of  the  experiments  upon  which  Hunter  based  his 
theory  have,  however,  justly  been  doubted  by  other  physiologists ; 
but  the  theory  itself,  as  regards  the  syphilitic  poison,  has  hitherto, 
strange  to  say,  scarcely  been  questioned. 

MM.  Tiedemann  and  Gmelin,  after  mixing  various  substances,  which 
might  easily  be  detected,  with  the  food  of  animals,  not  unfrequently 
found  unequivocal  traces  of  these  substances  in  the  venous  blood  and 
urine,  whilst  it  was  only  in  a very  few  instances  that  traces  of  them 
could  be  discovered  in  the  chyle. 

In  repeating  Hunter’s  experiments,  Mayo  found  that  half  an  hour 
after  a solution  of  starch  and  indigo  had  been  placed  in  the  cavity  of 
the  intestine,  the  lacteals  appeared  of  a clear  blue  colour,  and  those 
present  were  for  a time  satisfied  that  the  indigo  had  been  absorbed. 
But  upon  placing  a sheet  of  white  paper  behind  the  mesentery,  it  was 
found  that  the  blue  tinge  had  disappeared.  On  removing  the  white 
paper  the  vessels  reassumed  their  blue  colour.  It  became,  therefore, 
evident  that  the  blue  tinge  was  the  natural  colour  of  the  empty 
lacteals ; — that  while  they  continued  to  absorb  the  chyle  they  were 
white,  but  that  as  soon  as  they  were  simply  empty,  they  appeared 
blue. 

Thus  a repetition  of  the  Hunterian  experiments  rather  tends  to 
prove  that  the  function  of  the  lacteals  is  limited  to  the  absorption  of 
chyle : and  that  the  lymphatics  are  not  the  only  absorbents,  appears 
most  conclusively  demonstrated  by  the  experiments  of  MM.  Magendie 
and  Segalas.  M.  Segalas  varied  Hunter’s  experiment  in  the  follow- 
ing manner : — a fold  of  small  intestine  was  drawn  out  of  a wound  in 
the  belly  of  a dog;  all  the  blood-vessels  passing  to  and  from  it  were 
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tied,  with  tlie  exception  of  one  artery;  a vein  punctured  upon  the 
mesentery  allowed  the  blood  to  escape,  which  would  otherwise  have 
stagnated  in  the  part.  The  lacteal  vessels  and  nerves  were  left  entire. 
The  fold  of  intestine  was  then  tied  at  both  extremities,  and  an 
aqueous  solution  of  the  alcoholic  extract  of  nux  vomica  was  poured 
into  it.  During  the  hour  which  followed,  the  poison  produced  no 
symptoms.  The  ligatures  being  then  removed  from  one  of  the  veins, 
the  blood  was  allowed  to  return  in  the  natural  course  of  its  circula- 
tion. In  six  minutes  from  this  time  the  poison  took  effect. 

The  experiments  of  M.  Magendie  illustrating  the  same  point  are 
well  knouTi. 

The  thigh  of  a dog  was  separated  by  M.  Magendie  from  the  body, 
by  a division  of  eveiy  part,  with  the  exception  of  the  artery  and  vein ; 
into  each  of  these  vessels  a quill  was  introduced,  and  tied  by  two 
ligatures  ; between  these  ligatures  the  vessels  were  divided,  and  thus 
all  communication  was  cut  off  between  the  body  and  the  limb,  except 
that  which  was  maintained  by  the  circulation  of  the  blood.  Two 
grains  of  the  upas  tieute  were  then  inserted  into  a wound  in  the  foot 
of  the  separated  limb.  In  about  four  minutes  the  poison  manifested 
its  effects  upon  the  system. 

From  these  and  other  facts,  it  appears  certain  that  Hunter’s  idea  of 
the  lymphatics  being  the  only  absorbents  is  incorrect ; and  we  are 
thence  naturally  led  to  the  consideration  of  the  value  of  the  theory 
of  the  mode  of  absorption  of  the  syphilitic  poison,  which  was  based 
upon  that  notion. 

A careful  observation  of  the  origin  of  syphilitic  affections  will  show 
that  the  diseased  action  to  which  the  poison  gives  rise  on  its  primary 
application,  is  not  always  the  same.  The  differences  observable  may 
be  traced  both  in  the  natural  course  of  the  disease,  and  by  means  of 
artificial  inoculation. 

In  one  class  of  cases  as  observed  in  practice,  the  secretion  from 
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the  infected  part  will,  in  the  early  stage  of  the  disease,  consist  of  a 
tliin  serous  fluid  more  or  less  turbid,  and  the  parts  immediately 
involved  will  become  indurated  in  a very  peculiar  and  characteristic 
manner. 

In  a second  class,  the  discharge  will  at  the  same  period  be  more 
discoloured,  and  the  parts  aflected  will  present  a ragged  and  uneven 
surface.  There  will  here  be  none  of  the  peculiar  and  characteristic 
induration  above  mentioned. 

In  a third  class,  the  secretion  will  from  the  first  consist  of  well 
formed  pus.  The  surface  from  which  it  proceeds  may  be  even  and 
regular ; and  there  will  be  no  peculiar  induration,  except  that  which 
may  result  from  the  granulating  surface. 

In  a fourth  class,  the  part  infected  passes  at  once  into  mortification, 
or  into  that  modification  of  it  which  has  been  called  phagedama. 

After  artificial  inoculation  these  four  kinds  of  afifeclion  may  likewise 
be  distinguished ; but,  as  will  hereafter  be  more  fully  explained  (from 
the  fact  of  inoculation  having  been  almost  exclusively  practised  on 
those  whose  systems  were  already  under  the  influence  of  the  syphilitic 
poison),  one  or  two  of  these  forms  of  disease  have  been  much  more 
commonly  observed  than  the  others. 

We  may,  however,  distinctly  observe  that  in  some  cases  after  in- 
oculation, no  pus  is  secreted  before  the  fourth  or  fifth  day.  Up  to 
this  time  the  secretion  is  a fluid,  transparent  at  first,  but  becoming 
gradually  more  turbid.  As  it  becomes  purulent,  the  subjacent  tissues 
become  infiltrated  with  plastic  lymph,  which  gives  to  the  touch  the 
sensation  of  certain  forms  of  cartilage. 

At  other  times  after  inoculation,  we  find  that  the  surface  of  the 
part  will  be  covered  by  a crust  of  different  shades  of  brown  or  yellow ; 
and  when  this  is  removed,  that  a ragged  irregular  surface  will  present 
itself. 

Again,  in  another  class  of  cases  the  inoculation  will  present,  as 
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early  as  the  following  day,  a well  formed  pustule.  The  secretion  will 
be  quite  white,  and  entirely  different  in  character  from  that  observed 
at  the  same  period  in  the  first  above-mentioned  class  of  cases. 

Finally,  we  may  have  a phagedenic  or  sloughing  sore  as  the  result 
of  inoculation,  an  effect  often  purposely  produced  by  the  application 
of  caustic.  In  none  of  the  three  last  descriptions  of  cases  have  we 
the  characteristic  induration  obseiwed  in  the  first. 

In  immediate  connexion  with  these  different  kinds  of  primary 
affection,  I have  to  observe  : — 

I.  Whenever  in  practice  a sore  is  found  from  the  first  with  a ragged 
and  uneven  surface,  and  is  accompanied  by  an  infiammatoiy'bubo,  that 
this  bubo  will  very  generally  suppurate  be  the  treatment  what  it  may. 

II.  That  in  the  experiments  which  have  been  so  lavishly  performed 
by  means  of  inoculation  (in  attempting  to  induce  that  condition  of  the 
system  known  or  imagined  as  a state  of  syphilisation,  and  for  other 
purposes),  the  occurrence  of'  any  secondary  results  from  those  inocu- 
lations has  been  almost  unknown. 

III.  As  bearing  directly  and  practically  upon  the  theory  of  the 
absorption  of  the  syphilitic  poison,  an  extensive  observation  of  cases 
will  be  found  to  establish  the  two  following  very  important  points, 
viz. : — that  in  those  cases  where  the  irritation  of  the  lymphatic  glands 
is  the  greatest,  we  have  very  seldom  indeed  any  secondary  sjq)hilitic 
affection ; and  that  in  the  best  marked  cases  of  general  infection  we 
as  rarely  find  that  the  constitutional  disease  has  been  preceded  by 
inflammation  of  the  lymphatics.  These  latter  circumstances  are 
directly  opposed  to  the  idea  of  the  system  being  contaminated  through 
the  absorbent  vessels : where  these  are  most  affected,  the  system 
generally  escapes  ; where  these  are  not  inflamed,  the  system  is  often 
infected. 

This  subject  has  been  very  imperfectly  illustrated  by  the  physio- 
logists of  the  present  day,  and  even  those  who  have  written  expressly 
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upon  syphilitic  affections  have  generally  been  satisfied  with  recording 
the  facts  which  they  have  observed  relating  to  it,  without  attempting 
to  explain  them. 

Something  more  satisfactory,  1 am  inclined  to  believe,  may  be 
arrived  at,  by  an  attentive  consideration  of  the  earliest  stages  of  the 
morbid  processes  which  are  involved  in  the  absorption  of  the  syphilitic 
poison. 

The  great  author  of  this  mode  of  investigating  disease  has  prefaced 
his  treatise  on  venereal  affections  with  the  following  remarks  which 
here  find  their  appropriate  place,  and  which,  as  I believe,  have  not 
received  the  amount  of  attention  which  they  deserve,  and  have  not 
been  applied  as  they  might  have  been  to  the  illustration  of  our  present 
subject.  “No  two  actions”,  says  Hunter,  “can  take  place  in  the 
same  constitution,  nor  in  the  same  part,  at  one  and  the  same  time. 
No  two  different  fevers  can  exist  in  the  same  constitution,  nor  two 
local  diseases  in  the  same  part  at  the  same  time.”  It  might  appear 
strange  to  any  one  who  had  not  considered  the  subject  in  its  physio- 
logical relations,  that  such  ideas  should  occupy  so  prominent  a position 
in  Hunter’s  w'ork  on  the  venereal  disease,  and  that  they  should  be 
dwelt  upon  in  this  rather  than  in  any  other  of  his  writings.  They 
are,  nevertheless,  I believe,  the  principles  upon  which  much  that  is 
apparently  obscure  in  relation  to  this  disease  may  be  explained. 
They  afford  a remarkable  instance  of  that  intuitive  insight  so  peculiar 
to  our  great  physiologist,  by  which  comprehensive  general  ideas  are 
appreciated  in  their  extent  and  simplicity,  even  where  their  appli- 
cation to  particular  details  may  not  have  been  traced. 

For  truth  and  clearness,  the  description  of  a primarj,’  syphilitic 
ulcer  has  not  been  excelled  since  Hunter’s  time;  “a  chancre”,  he 
says,  “ has  commonly  a thickened  base,  and  although  in  some  sores 
the  inflammation  spreads  much  farther,  yet  the  specific  inflammation 
is  confined  to  this  base.”  This  specific  action  in  wliich  the  arteries 
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throw  out  coagulable  lymph,  depends,  according  to  the  Hunterian 
nomenclature,  upon  adhesive  inflammation.  The  action  by  which 
parts  are  removed  is  called  the  ulcerative  inflammation  ; that  by  which 
pus  is  formed,  the  suppurative  inflammation. 

These  three  effects  of  inflammation  Hunter  regards  as  distinct 
actions,  and  therefore  incapable  of  being  produced  in  the  same  part  at 
the  same  time.  Now  that  which  is  peculiarly  characteristic  of  the 
syphilitic  infection  of  a part  is  a specific  adhesive  inflammation.  This 
has  no  necessary  connexion  at  all  with  either  ulceration  or  suppura- 
tion, and  indeed,  according  to  the  Hunterian  doctrine,  it  is  incom- 
patible w'ith  either  of  them.  Of  all  the  kinds  of  inflammation  to  which 
tlie  contact  of  syphilitic  matter  gives  rise,  this  alone  can  be  distinctly 
and  certainly  associated  with  the  occurrence  of  secondary  symptoms. 

It  is  true  that  we  almost  always  find  that  a part  affected  with 
syphilitic  induration  also  suppurates,  or  ulcerates  upon  its  surface; 
and  in  the  more  advanced  stages  of  the  disease  we  often  see  that  all 
the  parts  which  have  been  indurated  pass  into  suppuration  or  ulcera- 
tion. In  the  former  case,  the  adhesive  and  suppurative  inflammations 
affect  different  jiarts  (although  in  close  proximity  to  each  other) ; in 
the  latter,  these  distinct  actions  affect  the  same  parts,  but  at  diflferent 
times. 

An  action  commenced  in  a part  will  continue  until  the  cause  deter- 
mining it  ceases ; or  until  it  is  superseded  by  some  more  powerful 
action.  If,  therefore,  the  ulcerative  or  suppurative  inflammation  be 
set  up  by  venereal  infection,  it  will  continue  until  the  poison  has 
expended  its  influence,  or  until  the  part  is  attacked  by  mortification, 
or  influenced  by  some  other  cause  sufficiently  powerful  to  supersede 
the  original  action.  Hence  it  follows  that  if  a venereal  sore  in  its 
origin  is  affected  with  either  the  suppurative  or  the  idcerative  inflam- 
mation, it  is  most  unlikely  subsequently  to  become  indurated. 

A most  important  distinction  here  arises  between  those  cases  which 
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in  their  origin  are  accompanied  by  specific  adhesive  inflammation, 
however  limited  in  extent,  and  those  which  from  the  first  suppurate, 
ulcerate,  or  slough.  In  the  first  class  the  poison  will,  with  tolerable 
certainty,  afiect  the  system,  unless  prevented  by  medical  treatment 
or  the  influence  of  some  peculiarity,  or  some  other  disease.  In  the 
latter,  the  local  affection  will  never,  I believe,  be  followed  by  consti- 
tutional syphilis.  Ulceration  and  suppuration,  like  mortification, 
destroy  the  vitality  of  the  parts  which  they  attack,  although  in  a more 
gradual  manner,  and  as  the  syphilitic  virus  requires  a living  nidus 
and  a certain  given  space  of  time  for  its  development,  it  is  destroyed 
in  these  actions  before  it  becomes,  in  the  jirocess  of  growth,  taken 
into  the  system. 

Thus  practically  we  may  say,  that  if  a suspicious  sore  is  from  the 
first  affected  with  ulcerative  inflammation,  or  if  from  the  first  there  be 
a free  secretion  of  well  formed  pus,  or  if  at  the  same  period  it  should 
slough  either  naturally  or  from  medical  apiilications,  the  existence  of 
the  syphilitic  virus  will  cease  with  that  of  the  parts  which  it  has 
infected.  The  disease,  as  far  as  its  specific  characters  are  concerned, 
will  be  a local  one. 

From  what  has  already  been  said,  it  may  be  inferred  that  ulcerative 
inflammation  is  as  incompatible  in  the  same  part  at  the  same  time 
with  suppurative  inflammation  as  it  is  with  adhesive  inflammation ; 
and,  in  perfect  accordance  with  this,  we  find  practically  that  when  an 
infected  sore  suppurates  very  freely  from  the  first,  or  sloughs,  that 
there  is  seldom  any  affection  of  the  IjTnphatic  system.  But  that,  on 
the  other  hand,  when  ulcerative  inflammation  is  early  established, 
characterised  by  the  ragged  and  uneven  surface  of  the  sore,  the  ab- 
sorbent glands  become  suddenly  and  violently  inflamed. 

In  these  • cases,  we  may  trace  in  the  most  satisfactory  manner  the 
progress  of  the  syphilitic  poison  along  the  absorbent  vessels  as  far  as 
the  first  lymphatic  gland  with  which  it  comes  in  contact.  In  any  part 
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of  this  course  the  poison  may  be  arrested,  and  may  there  produce  a 
fresh  syphilitic  ulcer ; and  that  the  absorbent  glands  into  which  these 
lymphatics  empty  themselves  may  become  affected,  we  have  daily 
proof  from  the  secretions  of  these  glands  being  themselves  inoculable. 
Up  to  this  point,  then,  we  have  unequivocal  evidence  of  the  presence 
of  the  syphilitic  poison,  and  of  its  power  of  contaminating  fresh  parts. 
Beyond  this,  the  poison  can  no  longer  be  traced.  The  fluids  in  which 
it  was  before  contained  now  neither  possess  the  power  of  irritating 
the  vessels  through  which  they  pass,  nor,  when  extravasated  from 
these  vessels,  of  infecting  other  structures.  Here,  then,  some  won- 
derful change  is  produced.  The  specific  characters  of  the  poison  can 
no  longer  be  detected  either  by  its  morbid  effects,  or  by  inoculation. 
Even  Hunter  noticed  this  circumstance.  He  says,  “ we  never  find 
the  lymphatic  vessels  or  glands  that  are  second  in  order,  affected”. 
And  he  remarks  that  when  the  disease  has  been  contracted  from  a cut 
upon  the  finger,  he  has  seen  the  bubo  come  on  a little  above  the  bend 
of  the  arm,  upon  the  inside  of  the  biceps  muscle.  In  such  instances 
no  bubo  has  formed  in  the  arm-pit,  the  most  common  place  for  glands 
to  be  affected  by  absorption. 

Neither  observation  nor  experiment,  then,  afford  any  proof  that  the 
sjq)hititic  virus  is  conveyed,  as  such,  through  the  absorbent  glands ; 
all  the  direct  evidence  which  we  have  points  to  an  opposite  conclu- 
sion. The  particles  in  which  the  poison  resides  here  undergo  some 
change,  become  perhaps  disintegrated,  and  in  that  process  the  exist- 
ence of  the  poison  appears  to  cease. 

The  evidence  upon  which  it  has  been  assumed  that  the  syphilitic 
poison  enters  the  system  through  the  absorbent  vessels  must,  there- 
fore, be  regarded  as  most  inconclusive.  Arrived  at  the  first  lymphatic 
gland  which  it  meets,  and  there  undergoing  some  change,  it  becomes 
incapable  any  longer  of  producing,  either  locally  or  constitutionally, 
its  specific  effects  ; and  we  cannot  therefore  admit  that  this  is  the  way 
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in  which  the  system  becomes  infected.  It  will  doubtless  be  asked,  if 
a primary  syphilitic  affection  will  give  rise  to  a bubo  which  itself  may 
be  proved  by  inoculation  to  be  syphilitic,  how  it  is  that  this  bubo  does 
not  become  a fresh  soui  ce  of  infection  ? How  is  it  that  the  virus 
may  not  be  absorbed  from  the  parts  thus  affected,  so  as  to  produce  a 
second  bubo  ? and  how  is  it  that  the  poison  from  this  source  may  not 
be  received  into  the  system  by  some  other  means  ? The  answer  to 
this  question  is  twofold.  Practically,  neither  of  these  circumstances 
occur ; theoretically,  the  supposed  difficulty  is  met  by  a consideration 
of  the  principles  already  laid  down.  During  the  time  that  the  fluids 
impregnated  with  the  poison  are  contained  in  the  absorbent  vessels, 
the  poison  can  of  course  exercise  its  influence  only  upon  those  vessels. 
Whenever  it  does  so,  it  gives  rise  to  inflammation,  which,  as  it 
depends  upon  ulcerative  inflammation  in  another  part,  will  probably 
here  be  of  the  same  character.  As  soon  as  an  absorbent  vessel  or 
gland  is  thus  attacked,  the  cellular  tissue  around  it  will  become  also 
inflamed,  and  will  suppurate.  All  experiments  have  gone  to  prove 
that  the  pus  formed  on  the  outside  of  a lymphatic  vessel  is  different 
in  character  to  the  fluid  derived  from  the  gland  itself.  The  latter 
is  inoculable ; the  former  not.  The  action  by  which  the  parts 
around  an  affected  lymphatic  participate  in  the  disease  is,  therefore, 
suppurative  inflammation,  which  we  have  before  considered  as  a 
process  not  capable  of  communicating  the  syphilitic  disease  to  the 
general  system.  As,  therefore,  the  contaminated  fluid  in  a lymphatic 
vessel  cannot  pass  imchanged  through  the  absorbent  glands,  and  can 
find  its  way  to  the  surface  only  through  tissues  in  a state  of  suppura- 
tion, in  neither  case  are  its  poisonous  effects  communicated  to  other 
parts.  In  the  action  by  which  the  poison  contained  in  an  absorbent 
gland  is  eliminated  by  suppuration,  the  whole  surface  involved  may 
become  inoculated  by  the  syphilitic  matter ; but  the  inflammation 
being  in  its  origin  of  the  suppurative  kind,  the  original  action  is  not 
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by  this  fresh  inoculation  altered  in  its  character.  The  process,  once 
commenced,  is  continued,  and,  during  its  continuance,  is  incompatible, 
as  we  have  seen,  with  specific  adhesive  inflammation,  which,  accord- 
ing to  the  view  now  taken,  is  alone  capable  of  all  the  kinds  of  inflam- 
mation, of  commimicating  general  syphilitic  infection. 

To  these  remarks  I may  add,  that  experiment  and  observation 
concur  in  proving  that,  every  time  that  a fresh  inoculation  takes  place 
in  the  same  individual  from  the  same  original  source,  the  effects  of 
the  poison  will  show  themselves  with  less  severity. 

It  is  not  intended  by  anything  that  is  here  stated  to  imply  that 
vitiated  ffuids  may  not  enter  the  circulation  through  the  absorbent 
system,  even  when  the  morbid  process  which  gives  rise  to  their 
formation  has  had  its  origin  in  the  venereal  disease.  WeU  marked 
cases  from  time  to  time  present  themselves,  in  which  the  lymphatic 
vessels,  the  absorbent  glands,  and  even  the  thoracic  duct,  are  found 
distended  with  puriform  or  sanguinolent  fluid.  Such  diseased  pro- 
ducts poured  into  the  circulation  must  necessarily  have  a deleterious 
influence  upon  the  constitution.  They  may  give  rise  occasionally  to 
eruptions  upon  the  skin,  which  may  more  or  less  resemble  true  syphilitic 
affections.  These  eruptions  usually  appear  before  the  primary  affection 
to  which  they  may  be  attributed  has  subsided.  They  often  disappear 
of  their  own  accord,  and  do  not  generally  recur.  Many  of  the  diseases 
which,  from  Abernethy’s  time  to  the  present,  have  been  described 
under  the  titles  of  “ diseases  resembling  syphilis”,  “ a mild  form  of 
secondary  symptoms”,  etc.,  I have  little  doubt  may  be  included  in  this 
class.  They  may  depend,  as  I have  said,  upon  the  absorption  of  in- 
flammatory products  resulting  from  local  venereal  infection,  but  I 
cannot  regard  them  as  arising  from  the  presence  of  the  syphilitic 
virus  itself. 

The  poison  of  the  viper,  or  the  Woorara  poison,  or  a solution  of 
opium,  may  be  introduced  into  the  stomach  of  some  animals  wthout 
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producing  their  poisonous  effects;  but  it  does  not  follow  that  the 
digestion  of  these  substances  would  be  followed  by  no  disturbance  in 
the  system.  In  any  of  the  cases  mentioned,  some  disorder  might  arise, 
although  not  depending  upon  the  specific  effects  of  the  poison : — in 
any,  a like  action  might  be  induced  by  substances  in  themselves 
possessing  no  specific  or  poisonous  qualities. 

From  experiments  which  have  been  now  varied  in  a thousand  ways, 
and  most  unnecessarily  repeated,  it  has  been  proved  beyond  a doubt 
that  the  syphilitic  poison  may  remain  in  contact  with  an  abraded 
surface,  or  may  be  inserted  beneath  the  cuticle,  and  allowed  to  remain 
there  for  three,  four,  or  even  five  days,  and  that  no  absorption  may  occur. 
If,  during  this  time,  an  infiammatory  action  is  set  up,  which  is  incom- 
patible with  specific  adhesive  inflammation,  no  general  infection  will 
follow.  If,  for  instance,  the  part  is  made  to  slough  by  the  application 
of  caustic,  as  soon  as  the  slough  separates,  a simple  sore  alone  will 
remain.  From  this,  it  is  evident  that  a certain  time  must  elapse  after 
the  application  of  the  syphilitic  poison  before  any  absorption  can  take 
place.  This  requisite  period  of  incubation  it  is  that  secures  the  system 
against  infection  in  cases  where,  from  the  first,  ulcerative  or  suppura- 
tive inflammation  has  taken  place.  A part,  in  the  course  of  being 
contaminated,  becomes  by  these  processes  dissolved  or  removed  before 
the  act  of  absorption  can  be  completed.  Fresh  parts,  which  may 
continue  to  be  attacked,  are  destroyed  before  they  can  act  as  the  channels 
of  infection  to  the  constitution.  Hence  occasionally  arise  those  exten- 
sive local  intractable  ulcerations  which  have  received  the  name  of  serpi- 
ginous or  creeping  sores.  These,  however  formidable  they  may  be  as 
local  diseases,  do  not  give  rise  to  secondary  syphilitic  symptoms. 

We  have  here  the  secret  of  the  absence  of  constitutional  results  after 
artificial  inoculation  in  the  numerous  experiments  that  have  been  made 
on  syphilisation.  These  experiments  have  been  extensively  tried  only 
on  those  whose  systems  were  already  under  the  influence  of  the  poison ; 
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and  it  appears  to  be  a very  general  law  that,  in  such  cases,  any  fresh 
inoculations  pass  rapidly  into  suppuration,  or  ulceration, — processes, 
as  I have  said,  incompatible  with  the  specific  and  infecting  kind  of 
inflammation.  Where  several  artificial  inoculations  have  been  per- 
formed, and  these  inoculations  have  at  once  suppurated,  the  circum- 
stances are  in  many  respects  similar  to  those  in  which  a patient 
would  be  placed  if  he  had  a suppurating  bubo.  Many  small  spots  of 
suppuration,  and  one  large  spot,  I conceive  to  be  nearly  equivalent  to 
each  other ; in  neither  case  is  the  poison  absorbed  from  these 
secondary  inoculations.  This  circumstance  it  doubtless  is  that  has 
given  some  of  our  continental  brethren  the  idea  that  repeated  inocu- 
lation may  be  a preventive  against  future  syphilitic  infection. 

It  is,  I believe,  undoubtedly  true  that,  while  a syphilitic  sore  is 
undergoing  ulceration  or  suppuration,  any  similar  affection  arising 
from  fresh  inoculation  will  do  the  same , and  it  is  quite  possible  that 
this  tendency  may  be  kept  up  by  repeated  inoculation  for  an  indefinite 
time.  During  this  period,  no  fresh  absorption  of  syphilitic  poison 
^vill  take  place.  The  same  immunity  is  afforded  by  a suppurating 
bubo  during  its  continuance,  and  perhaps  for  a considerable  time  after 
it  has  healed.  But,  in  either  case,  allow  an  interval  to  elapse  during 
which  this  tendency  to  ulceration  or  to  suppuration  shall  have  worn 
itself  out,  and  the  system  will  again  become  subject  to  genuine 
syphilitic  infection,  and  be  again  liable  to  fresh  forms  of  secondary 
disease. 

From  all  the  observations  which  have  now  been  made,  I conclude 
that  the  idea  originated  by  Hunter,  and  received  by  his  followers,  that 
the  syphilitic  poison  is  taken  into  the  system  by  the  lymphatic  vessels, 
is,  to  say  the  least,  entirely  devoid  of  proof.  The  real  way  in  which  the 
system  does  become  infected  may,  I believe,  be  traced  in  another  and 
much  more  satisfactory  manner. 

When  syphilitic  inoculation  takes  place  in  a healthy  person,  and 
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the  regular  course  of  the  disease  is  not  interfered  with,  two  distinct 
processes  may  be  recognized ; one,  that  by  which  the  affected  tissues 
become  infiltrated  with  lymph ; the  other,  by  which  this  effused  matter 
is  removed.  This  latter  result  may  be  accomplished  by  sloughing,  by 
ulceration,  in  the  natural  process  of  growth,  or  by  different  modifica- 
tions of  these.  But,  beyond  the  parts  immediately  involved  in  these 
processes,  other  actions  are  going  on  of  a more  subtle  nature,  and  not 
so  easily  appreciated  by  our  senses.  In  the  absence  of  more  positive 
knowledge,  we  may  ascribe  these  to  the  molecular  changes  in  the 
nutrition  of  the  surrounding  parts.  That  such  actions  are  in  active 
operation  beyond  the  parts  where  any  visible  or  sensible  change  has 
taken  place,  may  be  readily  demonstrated,  although  we  may  be  unable 
to  define  their  exact  nature.  Were  this  not  the  case,  we  should  have 
nothing  to  do  in  the  case  of  a primary  syphilitic  sore  but  entirely  to 
remove  the  ulcerated  and  indurated  tissues,  and  the  disease  would,  as 
far  as  the  part  is  concerned,  be  at  an  end.  Experience  proves  that 
such  is  very  far  from  being  the  case.  When  a syphilitic  sore  is  re- 
moved by  excision,  as  may  readily  be  done  when  it  is  situated  on  the 
extremity  of  the  prepuce,  the  cut  surface  will  in  a few  days  take  on 
the  specific  action.  This  I have  verified  even  when  the  greatest  care 
has  been  taken  not  to  allow  any  of  the  other  matter  from  the  chancre 
to  come  into  contact  with  the  cut  surface.  Such  an  action  taking  place 
in  a part  apparently  healthy,  at  some  little  distance  from  the  original 
sore,  presupposes  some  antecedent  change  in  the  tissues  in  which  it 
originates — a change  produced  by  the  infecting  poison,  but  not 
capable  of  being  appreciated  so  long  as  the  diseased  action  had  its 
development  in  its  original  situation.  As  soon,  however,  as  the  first 
centre  of  the  morbid  action  is  removed,  a similar  disease  is  induced 
upon  the  neighbouring  cut  surface.  The  observation  of  such  cases 
demonstrates  the  existence  of  a subtle  morbid  process  beyond  the 
parts  at  first  sensibly  affected,  and  necessarily  producing  some  change 
in  their  nutrition. 
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It  appears  under  tliese  circumstances  much  more  in  accordance 
with  that  which  is  known  to  happen  in  the  case  of  the  absorption  of 
other  poisons,  to  suppose  that  the  blood  circulating  through  the 
tissues  in  which  these  morbid  actions  are  going  on  is  directly  influ- 
enced, than  to  refer  the  symptoms  to  the  passage  of  the  poison 
primarily  through  the  absorbent  system.  When  the  constitution 
becomes  afiected  in  consequence  of  the  inoculation  of  the  vaccine  or 
the  variolous  poisons,  the  lymphatic  glands  appear  certainly  to  perform 
no  essential  part  of  the  process.  Few  indeed  have  thought  it  neces- 
sary to  invoke  the  aid  of  the  absorbent  system  to  account  for  the 
action  of  these  poisons  upon  the  animal  economy ; and  I believe  that 
it  is  equally  unnecessary  in  the  case  of  the  poison  of  syphilis. 

At  present,  I have  only  considered  the  different  kinds  of  inflam- 
matory affections  produced  by  syphilitic  contagion.  The  existence  of 
similar  non-inflammatory  modes  of  infection  (such  as  the  absorption 
of  the  syphilitic  virus  without  any  change  of  structure  in  the  parts  to 
which  it  is  applied,  or  the  occurrence  of  the  same  effect  in  conse- 
quence of  tubercles  or  excrescences  not  having  an  inflammatory  origin) 
form  a subject  for  separate  consideration. 


LECTURE  IV. 


ON  SYPHILISATION  APPLIED  TO  MAN  AND  ANIMALS. 


When  syphilitic  matter  is  artificially  inoculated  with  the  point  of  a 
lancet,  the  following  appearances  may  be  observed : — Within  the  first 
twenty-four  hours,  the  inoculated  point  becomes  red ; from  the  second 
to  the  third  day  it  swells  slightly,  and  presents  the  appearance  of  a 
pimple  surrounded  by  a red  areola.  Between  the  third  and  the  fourthday 
the  epidermis,  raised  by  a liquid  more  or  less  turbid,  often  appears  as 
a vesicle,  which  at  its  summit  presents  a black  point,  the  residt  of  the 
dried  blood  effused  from  the  prick  of  the  lancet  at  the  time  of  the 
inoculation.  From  the  fourth  to  the  fifth  day,  the  morbid  secretion 
increases,  and  becomes  puriform.  After  the  fifth  day,  the  subjacent 
tissues  become  infiltrated  and  hardened  by  the  effusion  of  plastic 
lymph.  Finally,  from  the  sixth  day,  the  secretion  becomes  thicker, 
the  pustule  breaks,  and  a scab  forms  on  the  surface ; when  this  is 
removed,  an  ulcer  is  left,  surrounded  by  a hardened  base,  which 
occupies  the  whole  thickness  of  the  skin.  The  thickening  terminates 
abruptly,  and  does  not  gradually  extend  itself  into  the  surrounding 
parts.  The  edges  of  the  ulceration  are  clearly  defined,  and  partaking 
of  the  induration,  often  form  a reddish  brown  rim,  slightly  elevated 
above  the  level  of  the  skin.* 


* Ricord,  p.  80. 
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But  in  certain  states  of  the  system  a similar  inoculation  of  S5rphilitic 
matter  will  be  followed  by  different  local  symptoms.  The  day  follow- 
ing the  inoculation,  instead  of  a pimple,  a pustule  will  be  making  its 
appearance.  On  the  third  day,  and  sometimes  earlier,  this  will  be 
fully  formed,  and  the  fluid  which  it  contains  will  consist  of  well 
formed  pus;  when  this  is  removed,  the  surface  below  will  soon 
granulate,  and  present  in  every  way  the  same  appearance  as  that 
which  is  left  after  a secondary  pustular  eruption.  There  is  here  no 
peculiar  induration  of  the  base,  nor  of  the  edges  of  the  ulceration ; no 
appearance  of  a pimple  upon  the  inoculated  spot;  and  no  correspond- 
ing inter\*al  during  which  the  secretion  consists  only  of  turbid  serum. 
In  one  case  the  appearances  are,  in  their  origin,  those  of  adhesive 
inflammation,  in  the  other  of  suppurative  inflammation;  and  these 
constitute  two  very  different  classes  of  disease,  both  in  respect  to  the 
local  affections  and  their  constitutional  consequences. 

In  repeating  these  experiments  upon  inoculation  on  the  same  indi- 
vidual, it  has  been  found  that  the  first  chancre  produced  lasts  longer 
than  the  second ; the  second  longer  than  the  third,  and  so  on.  Hence 
arose  the  idea  that,  by  a succession  of  inoculations,  a point  might  be 
arrived  at,  after  which  the  system  would  not  be  susceptible  of  any 
fresh  sj^philitic  infection.  To  this  subject  I shall  again  return;  but 
at  present  I wish  to  direct  your  attention  to  the  fact,  that  out  of  a 
great  number  of  experiments  which  have  been  tried  on  syphilisation, 
no  secondary  symptoms  (at  least  from  the  published  accounts)  appear 
to  have  arisen.  The  plan  of  successive  artificial  inoculations  has  even 
been  strenuously  advocated  for  the  cure  of  both  primary  and  secondary 
syphilitic  affections,  with  what  success  we  shall  hereafter  see."®^  At 


• Any  one  who  may  wish  to  follow  the  different  plans  which  have  been  adopted, 
with  a view  of  producing  syphilisation,  will  find  an  excellent  account  of  them  all, 
in  a little  work  on  the  subject,  by  M.  de  Meric. 
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the  same  time,  the  idea  suggested  itself  of  trying  whether  the  syphilitic 
poison  might  not  be  made  to  pass  through  the  system  of  some  animals, 
so  that  its  virulence  might  in  that  action  be  mitigated.  It  was 
thought  that,  after  sucli  a modification,  it  might  possibly  be  again 
introduced  into  the  human  system  in  a milder  form,  and  it  was  sug- 
gested that  by  being  inoculated  in  that’ form,  it  might  be  the  means  of 
preventing  the  more  serious  evils  which  arise  from  sj'philitic  infection 
under  ordinary  circumstances.  It  w'as,  in  fact,  hoped  that  a modified 
action  might  mitigate  or  prevent  the  consequences  of  syphilitic  infec- 
tion, as  vaccination  acts  with  regard  to  small-pox. 

In  investigating  the  results  of  these  experiments,  I believe  that  there 
is  as  little  chance  of  arriving  at  the  results  which  have  been  anticipated 
as  there  was  with  the  alchymists  of  old  of  finding  the  philosopher’s 
stone.  But  it  may  nevertheless  happen,  as  with  them,  that  in  looking 
for  one  thing,  other  things  may  (as  it  were  accidentally)  be  discovered. 
Now,  the  series  of  experiments  to  -which  I refer  afford  excellent 
examples  of  the  second  class  of  cases  Avhich  I have  now  brought  under 
your  notice ; namely,  those  in  which  the  inoculated  part  suppurates  at 
once,  and  in  which  there  is,  as  far  as  has  been  observed,  no  subsequent 
constitutional  affection.  One  of  the  causes  which  determine  an  in- 
oculated part  at  once  to  pass  into  suppuration,  appears  to  be  the  fact 
of  the  system  being  already  under  the  influence  of  the  syphilitic  poison. 
I have  noticed  this  particularly  with  regard  to  that  stale  of  system 
which  precedes  the  development  of  secondary  symptoms ; and  I believe 
that  the  remark  is  best  illustrated  when  the  inoculation  is  performed 
upon  patients  during  the  interval  which  elapses  between  the  healing 
of  a primary  indurated  sore,  and  the  appearance  of  a secondary 
eruption. 

A patient,  a short  time  ago,  presented  himself  at  King’s  College 
Hospital,  with  a well  defined  indurated  cicatrix  on  the  prepuce.  As 
the  ulceration  had  healed,  the  patient  seemed  to  make  very  light  of 
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the  “ little  lump”  that  was  left,  and  I clearly  saw,  from  his  manner, 
that  it  would  be  in  vain  to  persuade  him  to  continue  a sufficiently 
long  course  of  treatment;  and  without  this  I conceived  he  would, 
with  tolerable  certainty,  have  secondary  symptoms.  I therefore  re- 
commended him  to  have  the  indurated  part  removed,  which  was 
accordingly  done  by  a clean  cut  with  the  knife,  and  the  cut  edges 
were  brought  together.  As  there  was  no  sore  in  this  case,  there 
could  be  no  inoculation  of  puriform  matter ; nevertheless,  as  I had 
observed  to  happen  in  similar  instances,  in  two  or  three  days  the 
whole  of  the  cut  surface  presented  an  irritable  phagedenic  appear- 
ance, and  afforded  a copious  secretion  of  discoloured  puriform  fluid. 
Some  pus,  taken  from  this  surface,  and  inoculated  upon  the  patient’s 
thigh,  gave  rise  to  a well  formed  pustule  on  the  following  day.  There 
was  no  bubo  in  this  case,  and,  as  far  as  I know,  no  subsequent 
syphilitic  eruption. 

From  this  and  other  cases  it  has  appeared  to  me  that  syphilitic 
inoculations  suppurate  much  more  rapidly  in  those  whose  systems  are 
already  under  the  influence  of  the  disease ; and  that  when  this  is  the 
case,  the  inoculations  are  not  accompanied  by  inflammation  of  the 
absorbent  glands,  and  are  not  followed  by  any  additional  constitutional 
infection. 

It  would  further  appear  that,  where  under  ordinary  circumstances 
a constitutional  affection  might  be  expected,  the  occurrence  of  a 
phagedenic  ulceration  will  prevent  the  development  of  the  constitutional 
symptoms.  During  the  last  spring,  a patient  was  sent  to  me  by 
Dr.  Budd,  from  King’s  College  Hospital,  where  he  had  been  treated 
for  ague.  This  man  had  a very  long  prepuce,  with  a well  marked 
indurated  chancre  at  the  extremity.  He  had  never,  he  said,  had  the 
disease  before.  His  health  was  not  such  as  admitted  of  the  usual 
treatment,  and  I therefore  determined  to  remove  the  diseased  portion 
of  the  prepuce.  This  was  done  at  a considerable  distance  from  the 
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induration,  and  care  was  taken  tliat  none  of  the  matter  from  the  sore 
should  come  in  contact  with  the  cut  surface.  The  wound  appeared 
to  heal  by  the  first  intention ; hut,  at  the  end  of  three  days,  it  opened 
again.  It  now  presented  a phagedenic  surface,  situated  upon  a 
thickened  base,  and  affording  a free  secretion  of  pus.  This  was 
proved  by  inoculation  to  be  syphilitic.  It  was  some  time  before  this 
idccr  healed,  but  it  did  so  without  any  specific  treatment.  There 
was  no  bubo  in  this  case,  and  no  constitutional  symptoms  up  to  the 
time  of  his  leaving  the  hospital,  nor  have  any,  I have  reason  to 
believe,  occurred  since  that  period.  It  is  to  be  remarked,  that  in 
both  the  last-mentioned  cases,  the  syphilitic  action  commenced  afresh 
in  apparently  sound  parts.  This  shows  that  the  local  influence  of  the 
poison  extends  beyond  the  parts  apparently  affected.  The  fresh 
action  is  not  precisely  of  the  same  kind  as  that  which  caused  the 
original  ulcer.  That  was  characterised  by  a peculiar  and  specific 
induration;  this,  by  a phagedenic  surface,  affording  a free  purulent 
secretion.  The  great  point  of  interest  in  these  cases  is,  that  the  parts 
not  directly  inoculated,  and  at  some  little  distance  from  the  apparent 
seat  of  disease,  should,  under  inflammation  arising  from  an  accidental 
cause,  produce  a secretion  capable  of  being  inoculated.  This  clearly 
shows  that  the  syphilitic  action  had  extended  beyond  the  limits  of  the 
apparent  local  disease ; and  yet,  after  the  occurrence  of  the  subse- 
quent suppurating  phagedenic  sore,  no  constitutional  symptoms 
appeared.  Some  further  explanation  of  these  points,  which  have 
hitherto  scarcely  been  investigated,  will  present  themselves,  if  we 
review  some  of  the  cases  and  experiments  which  have  been  recorded 
in  order  to  illustrate  the  subject  of  syphilisation. 

S)q)hilitic  infection  of  the  system  appears,  as  I have  said,  to  modify 
the  action  produced  by  fresh  syphilitic  inoculation;  and,  therefore,  as 
for  very  obvious  reasons  few  have  ventured  to  inoculate  patients  who 
were  not  previously  infected,  we  have  not  perhaps  had  the  oppor- 


ON  SYPHILISATION. 


199 


tunity  of  fully  observing  what  the  effects  of  syphilitic  poison  are  when 
first  artificially  introduced  into  the  human  system.  It  has  been 
attempted  to  supply  this  deficiency  by  inoculating  animals ; but  they 
are  found  so  little  susceptible  of  the  sj'philitic  poison  in  any  form, 
that  the  information  gained  from  such  observations  must  be  received 
with  much  caution  as  illustrative  of  any  similar  actions  on  human  beings. 
Still  there  are  some  very  interesting  and  instructive  details  furnished 
to  us  in  this  w'ay. 

Although  many  attempts  had  previously  been  made  to  inoculate 
animals  with  syphilitic  matter,  no  satisfactory  results  were  obtained 
until  mthin  the  last  few  years.  Hunter  had  made  a variety  of  ex- 
periments upon  the  subject,  and  had  concluded  that  man  alone  was 
susceptible  of  the  influence  of  the  syphilitic  poison.  Many  other 
physiologists  aiTived  at  the  same  conclusion.  Even  Ricord,  in  his 
treatise  on  syphilis,  says  that  he  had  tried  to  inoculate  syphilitic 
matter,  under  every  possible  condition,  on  dogs,  cats,  rabbits,  guinea 
joigs,  etc.,  without  ever  being  able  to  communicate  the  disease.  Until 
very  lately  it  ^yas,  in  fact,  universally  received  as  an  axiom,  that 
human  beings  alone  could  be  infected  with  the  sj'philitic  poison.  In 
the  year  1844,  M.  Auzias  Turenne  commenced  some  fresh  experi- 
ments upon  this  subject.  Among  his  subjects  was  a monkey,  paralytic 
in  his  upper  extremities,  and  who,  consequently,  always  remained 
sitting  up ; in  this  position  it  was  impossible  for  him  to  lick  some 
parts  of  his  hinder  extremities,  and  M.  Auzias  found  that  upon  those 
parts  he  could  inoculate  him,  but  that  it  was  impossible  to  do  so  upon 
parts  that  he  could  reach  -with  his  tongue.  He,  therefore,  in  subse- 
quent experiments,  selected  the  back  of  the  ear,  adjoining  the  mastoid 
process,  as  the  most  favourable  situation.  He  performs  the  operation 
with  a pair  of  curved  pointed  scissors,  with  which  he  cuts  through 
the  epidermis,  so  as  not  at  the  same  time  to  cause  any  effusion  of 
blood.  The  matter  to  be  inoculated  is  then  placed  upon  the  part. 
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either  diluted  or  not  with  a little  saliva.  If  the  puriform  fluid  is  thick, 
there  is  danger  that  it  will  dry  and  congeal  around  the  poison,  and  so 
prevent  it  from  producing  its  action  on  the  surrounding  parts.  Some 
amount  of  dilution  is  necessary  occasionally  to  prevent  this.  The 
inoculated  point  is  kept  moist  for  about  a minute,  and  the  skin  in  the 
immediate  neighbourhood  is  rubbed  gently  with  a soft  instrument,  so 
as  to  excite  vascular  action  in  the  part. 

The  day  after  this  operation,  according  to  M.  Auzias,  a pimple 
slicws  itself  on  the  inoculated  spot.  The  third  day  a vesicle  appears, 
and  tw’cnty-four  hours  later  a pustule.  Ihese  appearances,  which  are 
perfectly  regular  in  their  succession,  may  take  a longer  or  a shorter 
time  in  developing  themselves ; they  issue  in  the  formation  of  a chancre, 
covered  by  a crust.  The  chancre  is  round  and  becomes  larger ; an 
abundant  and  deep-coloured  suppuration  raises  the  crust,  and  the 
epidermis  for  some  distance  around  the  neighbouring  skin  is  warm, 
red,  and  swollen.  The  pus  secreted  escapes  underneath  the  edges  of 
the  scab,  which  it  raises  and  detaches.  The  escape  of  the  pus  is  often 
assisted  by  the  animal  scratching  himself,  which  he  is  very  likely  to 
do  on  account  of  the  irritation  produced. 

After  a certain  quantity  of  pus  has  escaped,  the  parts  become  less 
tense.  The  edges  of  the  scab  again  adhere  to  the  subjacent  parts,  or 
if  it  has  been  removed  it  is  formed  again  in  small  detached  portions. 
There  is  some  retraction  of  the  epidermis,  which  becomes  starred 
around  the  chancre,  and  is  thrown  off.  The  chancre  follows  its 
course  for  several  days,  and  the  last-mentioned  actions  (those  which 
occur  subsequently  to  the  formation  of  the  pustule)  are  repeated 
several  times.  At  length  the  sore  becomes  smaller,  and  finally  dis- 
appears without  ever  having  lost  its  characteristic  appearance  of  a 
chancre  on  the  skin.  “ It  is  possible,”  says  M.  Auzias,  “ to  propa- 
gate a chancre  in  this  way  from  animal  to  animal,  in  successive 
descent,  for  an  indefinite  number  of  times,  without  the  virus  losing 

its  efficacy.” 
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The  fact  having  been  proved  that  the  syphilitic  virus  might  thus  be 
communicated  to  an  animal,  some  intrepid  experimenters  undertook 
the  farther  task  of  ascertaining  whether  the  poison,  in  being  transmitted 
through  an  animal,  had  lost  any  of  its  virulence,  or  had  become  modified 
in  its  action. 

On  the  5th  of  June,  1850,  M.  Auzias  inoculated  a healthy  monkey 
on  the  anterior  part  of  the  right  helix,  in  two  places,  a little  distance 
from  each  other. 

M.  Robert  de  Wetz,  four  days  afterwards,  inoculated  himself  with 
the  pus  derived  from  the  ulceration  on  the  monkey’s  ear.  The  opera- 
tion was  performed  on  the  9th  of  June,  at  eleven  o’clock  in  the 
morning.  On  that  and  the  following  day  no  results  appeared. 

On  the  12th,  in  the  afternoon,  M.  Wetz  was  surprised  to  find  that 
the  epidermis  was  raised  over  the  inoculated  spot  by  fluid,  and  that  it 
was  surrounded  by  a red  halo. 

On  the  morning  of  the  13th,  the  vesicle  burst,  and  a drop  of  pus  of 
a greenish  yellow  colour  escaped.  The  red  areola  had  at  this  time 
slightly  increased. 

On  the  14th,  the  inoculation  was  covered  with  a light  scar,  beneath 
which  was  a grey  lardaceous  surface,  surrounded  by  a well  defined 
margin.  The  subjacent  tissues  were  becoming  inflamed,  infiltrated, 
and  indurated. 

On  the  15th,  at  noon,  the  secretion  of  pus  had  increased.  The 
surrounding  tissues  were  inflamed  to  some  extent,  and  the  motions  of 
the  arm  had  become  painful. 

On  the  16th,  the  chancre  had  increased,  with  an  increase  of  inflam- 
mation in  the  surrounding  tissues.  M.  Wetz  now  experienced  a slight 
sliivering,  followed  by  a sensation  of  heat,  weakness  in  the  limbs,  and 
vague  pains  in  the  joints.  His  head  then  began  to  ache,  his  appetite 
left  him,  and  the  water  became  of  a deep  red  colour.  The  next  day, 
all  these  symptoms  had  disappeared ; but  there  was  a slight  eruption 
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of  roseola  on  the  skin.  On  the  tenth  day  the  inoculation  was  destroyed 
with  Vienna  paste. 

M.  Wetz  inoculated  himself  a second  time  with  the  pus  taken  from 
the  monkey,  with  similar  results,  with  the  exception  that  the  second 
inoculation  on  him  attained  at  the  same  period  of  its  development  a 
much  larger  size,  and  the  cellular  tissue  around  was  inflamed  and 
indurated  to  a much  greater  extent.  It  was,  however,  impossible  to 
determine  whether  this  induration  depended  in  any  degree  upon  the 
specific  action  of  the  poison  on  account  of  the  surrounding  inflam- 
mation. 

Not  satisfied  with  these  results,  M.  Wetz  inoculated  himself  with 
the  pus  taken  from  the  sore  on  the  monkey’s  ear  a third  time.  He 
took  the  precaution  of  using  only  instruments  which  were  quite  new, 
and  had  never  been  used.  The  results  this  time  were  not  so  soon 
develojied.  On  the  first  two  days  nothing  appeared ; but  on  the  third 
day  it  was  evident  the  inoculation  had  succeeded,  and  on  the  seventh 
day  it  presented  the  character  of  a well  developed  chancre.  This 
inoculation,  like  the  former,  was  followed  by  a violent  inflammation 
in  the  surrounding  cellular  tissue.  But  in  none  of  the  instances  was 
there  any  enlargement  of  the  axillary  glands.  M.  Wetz  undertook 
to  make  kno^vn  publicly  if  any  subsequent  symptoms  showed  them- 
selves ; and  as  there  has  been  as  yet  no  intimation  to  that  effect,  we 
must  believe  that  none  occurred. 

With  a courage  worthy  of  a better  cause,  M.  Robert  also  tried  upon 
himself  some  similar  experiments. 

On  the  16th  of  August  he  took  from  two  simple  chancres  in  full 
activity,  and  on  the  tenth  day  of  their  existence,  some  pus,  and  inocu- 
lated it  on  the  middle  of  the  inside  of  the  ear  of  a cat  three  months 
old,  and  in  perfect  health.  On  the  18th,  a hard  point  the  size  of  a 
pin’s  head  presented  itself. 

19th.  The  puncture  was  covered  by  a crust,  beneath  which  was  a 
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superficial  round  ulceration,  a line  in  diameter,  and  exuding  a milky 
puriform  fluid.  This  sore  was  situated  upon  an  induration,  which 
caused  a prominence  on  the  outside  of  the  ear,  and  which  could 
readily  be  detected  by  the  touch.  On  the  same  day,  some  of  the  pus 
from  this  inoculation  was  transferred  to  the  corresponding  part  of  the 
left  ear  of  the  same  animal. 

20th.  Tlie  first  inoculation,  covered  by  a yellowish  red  crust,  pre- 
sented a circular  bluish  w'ound,  from  which  exuded  a certain  quantity 
of  milky  white  pus.  M.  Robert  took  some  of  this  secretion  on  a clean 
lancet,  and  inoculated  himself  on  the  lower  and  external  part  of  the 
left  arm. 

21st.  The  chancre  on  the  right  ear  was  still  hard,  covered  by  a 
crust,  and  exuding  a milky  pus.  The  inoculation  on  the  left  ear  was 
covered  by  a brown  crust,  and  rested  on  a circular  induration.  This 
scab  was  removed,  and  by  squeezing  the  wound  a purulent  bloody  fluid 
was  obtained ; with  this  M.  Robert  inoculated  himself  again  on  the 
upper  and  back  part  of  his  left  forearm. 

We  will  traee  the  history  of  these  two  inoculations  separately.  But 
first  it  may  be  interesting  to  see  what  became  of  the  inoculations  on 
the  cat’s  ears. 

On  the  22nd,  the  fourth  day  of  the  inoculation,  the  sore  on  the  left 
car  was  situated  upon  an  accurately  circumscribed  induration.  This 
was  of  the  size  of  a split  pea,  red  at  its  base,  and  covered  by  a thick 
crust,  from  beneath  which  a certain  quantity  of  milky  pus  was  ex- 
pressed. When  this  scab  was  detached,  a round  ulcer  was  seen,  two 
lines  in  diameter,  and  bathed  in  pus.  This  pus  was,  in  its  turn, 
inoculated  on  the  ear  of  another  cat.  On  the  third  day  this  inocu- 
lation presented  a pustule,  terminating  in  a white  point,  very  hard  at 
its  base,  and  surrounded  by  a red  areola. 

At  this  period,  the  first  inoculation,  which  was  done  on  the  16  th 
(now  the  ninth  day)  appeared  to  be  healing,  and  only  presented  a 
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small  hard  granule  covered  by  a crust.  The  inoculation  of  the  19th 
(on  the  sixth  day)  consisted  of  a very  hard  circumscribed  kernel, 
covered  with  a crust.  Beneath  this  was  a round  ulcer  with  sharp 
edges,  covered  with  a milky  pus. 

On  the  25th  of  August  the  inoculation  of  the  16th  had  healed; 
that  of  the  19th  was  hard  and  covered  by  a crust,  but  on  the  28th  it 
had  become  completely  cicatrised.  The  remaining  inoculations,  which 
consisted  of  many  more  than  I have  mentioned,  all  healed  from  the 
eighth  to  the  twelfth  day,  leaving  always  after  them  a little  induration 
which  gradually  disappeared. 

This  induration  is  regarded  by  M.  Auzias  as  a general  consequence 
of  these  inoculations.  But  M.  Maisonneuve  and  others  believe  that 
an  indurated  sore  after  the  artificial  inoculation  of  animals  is  the  ex- 
ception and  not  the  rule.  They  say  that  M.  Auzias  has  mistaken 
the  thickening  and  condensation  of  the  inflamed  tissues  for  specific 
induration.  To  the  consideration  of  this  rather  important  point  I 
shall  again  advert,  only  remarking  at  present,  that  during  these  ex- 
periments the  animals  appeared  perfectly  well,  and  were  not  affected, 
as  far  as  could  be  ascertained,  with  any  secondary  s)'mptoms. 

I will  now  return  to  the  inoculations  which  M.  Robert  practised 
upon  himself  from  the  pus  derived  from  the  ulcers  produced  by  arti- 
ficial inoculation  on  the  monkey’s  ears. 

On  the  third  day,  the  first  of  these  above  the  elbow  was  surrounded 
by  a deep  red  circle,  in  the  centre  of  which  was  a pustule  as  large  as 
a pin’s  head.  This  was  accompanied  with  very  little  swelling  or  pain. 

The  fourth  day  it  presented  a sore,  a line  in  diameter,  with  sharp 
edges,  covered  bj'  a thick  pus  of  a yellowish  colour  and  surrounded  by 
a red  areola.  This  was  proved  to  be  a real  chancre,  by  the  secretion 
from  its  surface  being  successfully  inoculated  on  the  ear  of  a cat. 

The  sixth  day,  the  sore  afforded  an  abundant  secretion  of  pus  and 
was  increasing  in  size. 
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On  the  twenty-second  day,  it  was  the  size  of  a half  franc  piece, 
presenting  an  irregular  surface.  The  granulations  were  sometimes 
pale,  and  covered  with  matter  which  was  very  easily  removed ; some- 
times red,  and  secreting  a creamy  and  apparently  healthy  pus. 

On  the  thirty-second  day,  healthy  granulations  appeared ; and  ten 
days  later  the  sore  was  healing,  and  presented  a raised  cicatrix. 

At  the  expiration  of  fifty-seven  days,  the  sore  had  completely  healed. 

The  second  inoculation  M.  Robert  practised,  as  I mentioned,  on  the 
upper  and  back  part  of  his  forearm.  On  the  following  day,  there  was 
a brown  point  surrounded  by  a red  areola,  darker  coloured  towards 
its  centre,  and  slightly  raised  above  the  surface  of  the  surrounding 
skin.  The  base  of  the  inoculation  was  hard  and  infiltrated  like  an 
incipient  boil.  Upon  the  inner  side  of  the  elbow  there  was  a dull 
pain  increased  by  pressure.  On  a level  with  the  painful  part  was  a 
reddish  line,  arising  from  the  red  areola  around  the  inoculation,  and 
proceeding  below  the  elbow  to  the  front,  and  thence  ascending  parallel 
to  the  vessels  and  nerves  along  the  inner  side  of  the  arm.  This  was 
accompanied  by  headache,  want  of  appetite,  and  a fixed  pain  in  the 
left  shoulder. 

M.  Robert  now  abruptly  gave  up  the  idea  of  trjdng  any  more  ex- 
periments with  regard  to  syphilisation  on  himself.  By  the  advice  of 
some  friends,  he  cauterised  the  second  inoculation  with  the  Vienna 
paste.  In  the  evening,  the  eschar  was  surrounded  by  an  extensive 
circle  of  inflammation.  There  was  pain  in  the  armpit  with  appreciable 
swelling,  and  the  arm  felt  numb  and  tired.  Towards  the  evening  of 
the  next  day,  a lymphatic  gland  immediately  above  the  elbow  became 
enlarged  and  very  painful.  The  lymphatic  vessel  leaving  its  upper 
part  could  be  traced  by  an  inflammatory  blush  towards  the  axilla,  in 
which  there  was  a superficial  enlargement,  painful  on  pressure.  The 
limb  now  became  hot  and  heavy.  Transient  fits  of  shivering  crept 
over  the  body,  and  the  palms  of  the  hands  were  dry  and  hot. 
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LECTURE  V. 


ON  SYPHILISATION  AS  APPLIED  TO  MAN. 


In  my  former  lectures,  I mentioned  that  artificial  inoculation  gave 
rise,  under  difiercnt  circumstances,  to  different  classes  of  local  affec- 
tions. In  the  first  of  these,  the  symptoms  were  those  of  the  adhesive 
inflammation.  I mentioned  that,  in  this  class,  the  secretion  from  the 
inoculation  consisted,  during  the  first  days,  of  a thin  fluid,  which 
gradually  became  more  turbid ; and  that  the  parts  in  the  immediate 
neighbourhood  subsequently  became  indurated  in  a very  peculiar  and 
characteristic  manner.  In  the  second,  the  inoculated  part  at  once 
ulcerated,  and,  in  general,  produced  a suppurating  bubo.  In  the 
third,  the  inflammation  terminated  directly  in  suppuration  of  the  part 
to  which  the  poison  was  applied.  Artificial  inoculation  on  animals, 
we  had  reason  to  believe,  did  not  produce  the  second  of  these  kinds 
of  local  affections ; but  they  did  produce  the  first  and  the  third.  In 
man,  artificial  inoculation  has  comparatively  rarely  been  known  to 
produce  the  first,  but  seldom  the  second,  and  very  frequently  the 
third.  The  reason  of  this  I presume  to  be,  that  the  inoculations  have 
in  man  almost  always  been  performed  upon  those  whose  sy'stems  were 
already  under  the  influence  of  the  syphilitic  poison,  and  that  this 
circumstance  has  tended  to  modify  the  results  of  the  experiments 
which  have  been  performed. 
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The  experiments  on  animals,  originating  \vith  M.  Auzias  Turenne, 
excited  little  general  attention  until  a memoir  was  read  before  the 
Royal  Academy  of  Medicine  and  Surgery  at  Turin,  by  Dr.  Sperino, 
on  the  23rd  of  May,  1851.  In  this  commimication.  Dr.  Sperino  an- 
nounced that  a vaccination  had  been  discovered  for  syphilis  as  for 
small-pox,  and  intimated  his  belief  that  a prosecution  of  this  subject 
would  bring  to  light  the  true  method  both  of  preventing  and  curing 
the  disease. 

Dr.  Sperino  mentions  that  he  had  long  observed  that  the  women 
committed  to  his  care,  who  were  the  subjects  of  large  primitive  syphi- 
litic ulcers,  or  who  were  affected  with  phagedenic  or  gangrenous 
sores,  rarely  became  affected  with  constitutional  syphilis ; and  that  the 
patients  who  returned  to  the  Syphilicome  several  times  with  primary 
affections  were  comparatively  seldom  attacked  by  any  secondary  dis- 
ease : but  that  the  patients  who  came  from  the  country,  and  who  had 

for  the  first  time  a chancre,  were  generally  thus  affected  at  the  end  of 

» 

three  or  four  months.  Again,  he  observed,  that  patients  who  pre- 
sented themselves  with  open  virulent  buboes,  and  in  whom  several 
inoculations  were  made,  not  only  soon  recovered  from  their  local  dis- 
ease, but  did  not  subsequently  suffer  from  constitutional  affections. 

From  these  and  other  observations,  he  was  led  to  believe  that 
secondary  sjTnptoms  do  not  manifest  themselves  in  direct  relation  to 
the  extent,  and  number  of  the  primary  ulcers,  but,  on  the  contrary, 
that  constitutional  syphilis  presents  itself  in  inverse  proportion  to  the 
number  of  these  ulcerations. 

On  the  18th  of  November,  1850,  M.  Auzias  Turenne  announced  to 
the  Academy  of  Sciences  at  Paris  that,  after  having  inoculated  the 
primitive  ulcer  several  times  on  animals,  and  especially  on  monkeys, 
he  had  constantly  observed  that  the  first  ulcer  showed  itself  more 
quickly  than  the  following.  He  found  also  that  it  became  larger, 
secreted  more  pus,  was  accompanied  by  more  active  inflammation. 
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and  lasted  longer  than  the  second.  He  concluded  that  the  third 
inoculated  ulcer  bore  the  same  relation  to  the  second  as  the  second 
did  to  the  first,  and  so  on  until  the  animal  became  proof  against  any 
further  inoculation.  The  animal  was  then  said  by  M.  Auzias  to  be 
“ syphilised”.  This  announcement  appeared  to  Dr.  Sperino  to  shed 
a great  light  upon  the  subject,  and  especially  to  illustrate  the  observa- 
tions which  he  had  previously  made.  He  was  especially  struck  with 
the  analogy  which  appeared  to  him  to  exist  between  the  experiments 
of  M.  Auzias  and  that  which  he  had  observed  with  regard  to  those 
patients  who  had  contracted  several  sores  in  succession,  and  at  short 
intervals  of  time. 

But  the  supposed  facts  ajipeared  still  of  little  value,  so  long  as  the 
experiments  upon  which  they  were  foimded  were  confined  to  animals. 
Dr.  Sperino  therefore  set  about  applying  the  “ marvellous  facts”,  as 
he  calls  them,  brought  to  light  by  M.  Auzias’s  experiments  upon 
animals,  in  good  earnest,  to  the  treatment  of  human  beings.  During 
five  months,  he  subjected,  in  presence  of  several  of  his  colleagues, 
fifty-two  patients  afiected  with  s)i)hilis  to  this  mode  of  treatment. 

The  inoculation  in  these  cases  was  always  made  with  a lancet,  three 
or  four  separate  punctures  being  made  each  time,  generally  upon  the 
abdomen.  The  inoculation  was  repeated  once  or  twice  a week,  and 
the  punctures  were  always  covered,  so  as  to  retain  the  inoculated 
matter  in  contact  with  the  part.  The  pus  was  always  taken  from  a 
chancre  during  its  period  of  progress.  On  the  third,  and  rarely  on 
the  fourth  day  of  the  inoculation,  the  syphilitic  pustules  showed  them- 
selves, and  immediately  afterwards  appeared  the  primitive  chancre, 
with  all  its  characteristics.  In  all  the  cases,  without  exception.  Dr. 
Sperino  found  that  the  first  artificial  ulcers  became  larger  than  the 
second ; they  secreted  a larger  quantity  of  pus,  lasted  longer,  and  left 
after  them  larger  cicatrices  than  those  which  followed. 

The  second  ulcerations  were  smaller,  less  inflamed,  less  painful. 
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more  superficial,  than  the  first ; thfe  third  than  the  second ; and  so  on 
until,  after  a certain  number  of  inoculations,  in  general  from  eight  to 
ten  (three  chancres  being  produced  each  time),  it  was  only  possible 
to  produce  a little  pustule,  which  disappeared  spontaneously  in  five  or 
six  days.  After  that,  other  inoculations  remained  without  any  result, 
although  the  pus  was  taken  from  fresh  persons  affected  with  recent 
sores.  This  same  pus,  inoculated  upon  other  patients,  never  failed  to 
produce  its  charaeteristic  ulceration. 

In  patients  who  had  already  large  and  old  ulcerations  (and  who. 
Dr.  Sperino  believes,  were  already  in  a measure  saturated  with  sj^hi- 
litic  virus),  the  first  artificial  ulcerations  were  small,  and  it  was  not 
possible  to  reproduce  them  after  a few  inoculations. 

Arrived  at  this  point.  Dr.  Sperino  believed  his  patients  syphilised, 
that  is,  incapable  of  further  sjrphilitic  contagion,  as  M.  Auzias  believed 
the  animals  to  he  upon  which  he  had  made  his  experiments. 

“ It  is  eertain”,  says  Dr.  Sperino,  “ that  of  all  the  women  who 
entered  five  months  ago  into  the  Syphilicome,  and  whom  I syphilised 
to  the  highest  degree,  not  only  have  none  hitherto  been  affected  with 
constitutional  symptoms,  but  the  health  of  each  of  them  has  gradually 
improved  since  the  active  stage  of  the  first  artificial  ulceration,  to  the 
end  of  the  experiments  to  which  they  were  subjected.” 

It  is  true  that  this  aecount  differs  somewhat  from  that  which  Dr. 
Sperino  subsequently  gives  in  his  book  published  at  a later  period. 
In  this  work,  it  is  said  that,  out  of  fifty  two  patients  affected  with 
primary  syphilis,  the  plan  of  treatment  by  repeated  inoculation  was 
successful  in  fifty,  and  unsuccessful  in  two ; out  of  forty-three  patients 
affected  with  constitutional  syphilis,  twenty-six  were  treated  by  syphi- 
lisation,  and  twenty-five  were  cured.  In  six  instances,  the  iodide  of 
potassium  was  used  in  conjunction  with  syphilisation ; and  in  eight 
cases,  syphilisation,  iodide  of  potassium,  and  mercury,  were  all  em- 
ployed. In  three  cases,  it  was  found  necessary  to  discontinue  the 
inoculations,  and  two  patients  died. 
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This  rate  of  mortality  appears  very  high  ; for  in  this  country,  where 
the  disease  presents  itself  under  perhaps  severer  forms  than  in  any 
other,  we  very  seldom  have  to  register  a death  from  syphilis  alone. 

Of  fifty-three  patients  treated  for  primary  syphilis,  only  three  are 
reported  to  have  presented  themselves,  at  the  time  the  book  was 
written,  with  secondary  affections ; but  it  has  since  been  said  that 
others  subsequently  made  their  appearance,  and  were  again  admitted 
into  the  hospital  for  secondary  symptoms. 

The  patients  who  presented  themselves  for  secondary  disease  were 
again  treated  (cured,  it  is  said)  by  fresh  syphilitic  inoculation. 

The  facts  given  by  Dr.  Sperino  bear  upon  the  face  of  them  the 
evidence  of  having  been  collected  by  a very  enthusiastic  observer; 
but,  even  supposing  them  to  be  all  true,  yet  the  length  of  time  occu- 
pied in  the  treatment  does  not  appear  very  encouraging. 

Excluding  the  cases  treated  with  mercury,  and  the  cases  in  which 
the  treatment  was  interrupted.  Dr.  Sperino  gives  us  seventy-six  cases 
in  which  the  supposed  immunity  against  the  effects  of  syphilis  pro- 
duced by  repeated  inoculations  might  be  observed.  Of  these,  the 
effect  is  said  to  have  been  produced  in  less  than  a month  in  one  case ; 
in  from  one  to  three  months  in  four  cases ; in  from  three  to  six  months 
in  seven ; in  from  six  to  eight  months  in  eight ; in  from  nine  to  twelve 
months  in  eight ; in  from  twelve  to  fifteen  months  in  twenty- one ; and 
from  fifteen  to  seventeen  months  in  twenty-seven.  Thus  we  see  that 
there  is  a gradually  increasing  number  of  cases  requiring  a corre- 
sponding increased  length  of  time  for  their  so-called  s}q)hilisation : 
and  it  is  difficult  to  imagine  why,  if  so  large  a number  as  twenty- 
seven  remained  unsyphilised  after  fifteen  months,  none  should  remain 
in  the  same  condition  after  seventeen  months,  and  why  that  there 
should  have  been  no  recurrence  of  the  disease  after  this  period. 

The  mode  of  treatment  pursued  by  Dr.  Sperino,  and  its  effects,  may 
be  illustrated  by  the  following  cases. 
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Case  i.  A.  C.,  sixteen  years  of  age,  of  good  constitution,  was 
admitted  into  the  hospital  on  the  9th  of  May,  1851.  She  then  had 
an  indurated  syphilitic  ulcer  on  the  internal  and  lower  part  of  the 
right  labium,  and  two  other  non-indurated  sores  at  the  orifice  of  the 
vagina.  She  was  now  affected  for  the  second  time,  and  had  been  ill 
a fortnight.  Four  months  previously  she  had  taken  a hundred  and 
twenty  pills  for  a primary  syphilitic  affection,  said  to  consist  of  an 
indurated  sore. 

On  the  12th  of  May,  after  having  administered  purgatives,  and 
ordered  a bath.  Dr.  Sperino  inoculated  three  points  on  the  right  hypo- 
chondriac region  with  the  matter  taken  from  a primitive  indurated 
sore.  There  arose  on  these  points  three  little  vesicles,  which,  on  the 
third  day,  were  converted  into  pustules,  surrounded  by  an  inflam- 
matory blush. 

May  15th.  Three  inoculations  were  made  with  the  same  pus,  and 
three  pustules  were  produced. 

May  22nd.  Three  fresh  inoculations  were  made  with  pus  taken 
from  a fresh  patient. 

May  26th.  Only  one  of  the  last  three  inoculations  had  produced  a 
pustule. 

May  29th.  The  inoculations  were  again  repeated,  and  produced 
three  pustules.  The  ulcers  produced  by  the  inoculations  first  made 
were  larger  than  those  resulting  from  the  second  operation,  and  these 
were  again  larger  than  those  subsequently  formed. 

June  3rd.  Three  fresh  inoculations  were  made  with  a positive 
result.  The  primary  ulcer*  for  which  the  patient  was  being  treated 
had  healed,  but  the  induration  remained. 

June  7th.  From  this  day  to  the  1st  of  July  sixteen  punctures 
were  made,  at  seven  different  times,  with  pus  derived  from  sores  of 
other  patients  in  a state  of  progress.  Only  four  abortive  pustules 
.showed  themselves  as  the  results  of  these  sixteen  inoculations.  The 
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ulcers  arising  from  the  inoculation  of  the  22nd,  2Gth,  and  29th  of 
May,  and  the  3rd  of  June,  did  not  become  large,  and  were  healed 
towards  the  end  of  June,  at  the  same  time  as  the  sores  produced  by 
the  first  inoculations  on  the  12th  of  May.  The  induration,  which  had 
existed  after  the  cicatrisation  of  the  ulcer  on  the  right  labium,  gradu- 
ally disappeared;  at  the  beginning  of  July  there  was  no  longer  any 
trace  of  it. 

July  2nd.  Two  inoculations  were  performed,  and  were  followed  by 
two  pustules. 

July  3rd.  Three  similar  inoculations  were  followed  by  the  same 
positive  results. 

From  the  9th  to  the  21st  of  July,  eighteen  punctures  were  made, 
at  five  different  sittings,  all  of  which  were  followed  by  little  pustules 
having  a characteristic  appearance.  These,  however,  healed  in  a 
short  time  (from  eight  to  ten  days),  and  left  scarcely  a trace  of  their 

existence. 

July  26th.  Three  inoculations  were  made  with  the  pus  derived 
from  the  inoculations  of  the  3rd  of  July.  Three  pustules  resulted, 
smaller  than  the  preceding. 

July  27th.  Eight  inoculations  were  made ; and  four  more  on  the 
30th. 

August  4th.  Twelve  small  pustules  appeared.  The  sores  resulting 
from  the  inoculations  of  the  2nd  and  3rd  of  July  were  already  drj'  and 

cicatrised. 

From  the  4th  to  the  22nd  of  August,  twenty  inoculations  Avere 
made  Avith  well  chosen  pus.  Six  little  pustules  resulted,  Avhich  were 

healed  in  five  or  six  days. 

This  patient  was  kept  in  the  hospital  until  the  13th  of  September, 
when  she  was  allowed  to  depart,  after  having  remained  in  the  hospital 
for  four  months  and  four  days,  and  been  inoculated  eighty-nine  times. 

No  constitutional  symptoms,  it  is  said,  shoAved  themselves  in  this 
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case,  and  the  patient  left  in  perfect  health.  Six  cicatrices  on  the 
hypochondriac  regions  were  the  most  visible;  the  others,  although 
numerous  enough,  were  small;  they  all  were  gradually  becoming 
fainter.  This  patient  was  considered  almost  syphilised. 

Case  ii.  A.  B.,  aged  sixteen,  was  admitted  into  the  Syphilicome 
on  the  1st  of  August,  1851,  affected  with  a primary  syphilitic  ulcer- 
ation on  the  anterior  lip  of  the  neck  of  the  womb.  There  had  been 
no  previous  disease. 

August  3rd.  The  pus  from  the  ulcer  on  the  neck  of  the  womb  was 
inoculated  in  two  places  on  the  right  hypochondriac  region. 

August  4th.  The  points  where  the  pus  was  inserted  were  slightly 
red. 

August  5 th.  A little  vesicle  had  appeared  upon  each. 

August  6th.  The  syphilitic  pustule  had  appeared  at  the  two 
points ; there  was  some  fever. 

August  Yth.  The  fever  had  increased;  the  pustules  broke,  and 
exposed  primary  syphilitic  ulcerations;  the  base  of  these  began  to 
feel  slightly  indurated. 

August  8th.  The  pus  from  the  last  named  pustules  was  inoculated 
on  the  corresponding  point  on  the  left  side  in  two  places. 

August  11th.  Two  pustules  had  appeared  in  the  situation  of  the 
last  inoculations.  The  two  first  artificial  ulcerations  continued  to  in- 
crease : they  were  indurated,  and  presented  aU  the  characteristics  of  the 
Hunterian  chancre. 

August  13th.  The  pustules  arising  from  the  inoculations  made  on 
the  8th  had  been  open  for  the  last  two  days ; the  sores  left  were 
smaller,  less  infiamed,  less  hard,  and  less  painful  than  the  first. 

August  1 5th.  Seven  inoculations  were  made  with  the  pus  from  the 
first  artificial  sores,  under  the  right  breast. 

August  18th.  Seven  little  pustules  had  resulted  from  the  last 
inoculations. 


216 


ON  8YPHILI8AT10N  AS  APPLIED  TO  MAN. 


August  21st.  The  ulcers  from  the  inoculations  made  on  the  15lh 
were  smaller  and  less  painful  than  those  made  on  the  8th.  Eight 
fresh  inoculations  were  performed  with  the  pus  derived  from  the 
second  series  of  artificial  sores. 

August  24th.  Eight  pustules  had  resulted  from  the  last-named 
inoculations ; but  these  ulcers  were  small,  and  surrounded  by  a taint 
inflammatory  areola.  The  first  and  the  second  series  of  inoculations 
were  beginning  to  heal ; the  others  were  small,  and  remained  stationaiy. 
Six  fresh  inoculations  were  made  with  some  virulent  pus  taken  from 
another  patient. 

August  31st,  Three  out  of  the  four  sores  produced  by  the  first 
inoculations  were  cicatrising;  the  fourth  was  also  healing.  Ihose 
resulting  from  the  inoculations  performed  on  the  24th  were  beginning 
to  dry  up.  Twenty  punctures  were  now  made  with  a lancet  charged 
with  virulent  matter  from  a fresh  patient. 

Sept.  2nd.  Twenty  little  pustules,  but  slightly  inflamed,  had 
resulted  from  the  last  inoculations ; nineteen  similar  punctures  were 
made  on  the  left  side  of  the  chest. 

Sept  18th.  The  ulcers  resulting  from  the  inoculations  performed 
on  the  31st  of  August,  and  on  the  2nd  of  September,  had  gradually 
diminished  in  extent,  and  had  cicatrised,  biftcen  inoculations  on 
the  right  side  of  the  chest  were  performed,  and  on  the  20th  six  more. 

Sept.  22nd.  The  inoculations  of  the  18th  and  22nd  had  given  rise 
to  small  abortive  pustules.  Five  fresh  punctures  were  made. 

Oct.  2nd.  The  pustules  from  the  inoculations  practised  on  Sept. 
18th  and  20th  had  not  burst,  but  had  dried  up;  the  inoculations  of 
September  22nd  had  remained  without  result. 

Oct.  13th.  There  were  no  longer  any  traces  of  pustules.  The 
induration  of  the  first  artificial  ulcers  had  entirely  disappeared. 
During  this  plan  of  treatment  no  internal  medicine  was  given,  with 
the  exception  of  some  refrigerating  drinks  when  the  skin  was  hot,  or 
(he  pulse  frequent. 
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During  the  period  of  the  first  inoculations  some  slight  fever  was 
present.  In  other  respects,  this  patient  enjoyed  excellent  health. 
The  cicatrices  had  almost  entirely  lost  their  coppery  hue  when  she 
left  the  hospital  on  the  13th  of  October. 

It  is  inferred  in  this  case  that  the  fever  observed  on  the  6th  and  7th 
of  August  may  have  been  the  syphilitic  fever,  or  that  fever  which 
precedes  the  sj^ihilitic  eruption ; and  therefore  that  such  an  eruption 
might  have  been  expected  had  not  the  syphilitic  inoculations  been 
made. 

Case  hi.  C.  B.,  aged  sixteen,  was  admitted  into  the  hospital  on 
the  20th  of  March,  1851,  with  two  large  primary  ulcers,  open  for  ten 
or  fifteen  days,  and  for  two  buboes,  in  which  evident  fluctuation  could 
be  detected.  This  patient  was  diseased  for  the  third  time,  but  had 
only  once  been  treated  with  mercury : she  then  used  forty  frictions, 
and  took  fifty -six  pills  of  proto-iodide  of  mercury. 

March  31st.  Two  inoculations  were  made  on  the  abdomen,  and 
two  pustules  were  produced;  on  the  7th,  the  lOlh,  the  14th,  and  the 
1 7 th  of  April,  two  inoculations  were  performed,  followed  each  time  by 
ulcers  smaller  than  the  preceding.  All  the  ulcers  remained  superficial 
and  small. 

April  28th.  The  ulcers  resulting  from  the  above  inoculations  were 
almost  all  cicatrised.  Three  fresh  inoculations  were  made  on  the 
abdomen,  and  three  more  on  the  following  day.  These  were  aU 
followed  by  little  pustules. 

May  8th.  Three  inoculations  on  the  abdomen  were  not  followed 
with  any  result.  The  two  buboes  hud  become  indolent,  smaller,  and 
fluctuation  could  no  longer  be  felt  in  them. 

On  the  15th,  19th,  22nd,  and  29th  of  May,  and  on  the  4th  of  June, 
divers  inoculations  were  performed,  which  gave  rise  to  little  pustules. 
Tlie  primary  ulcers,  for  which  she  was  admitted,  had  recently  become 
cicatrised,  and  the  artificial  ulcers  were  healed. 
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From  the  7th  of  June  to  the  19th  of  July,  thirty-five  inoculations 
were  performed  at  short  intervals.  From  these,  sometimes  no  result 
at  all  was  produced ; sometimes  nothing  but  little  pustules  were  pro- 
duced by  the  puncture,  which  healed  in  four  or  five  days,  without  leaving 
behind  them  any  marks  of  their  existence.  But  on  the  19th  of  July 
an  inoculation  gave  rise  to  a little  pustule,  the  scab  of  which  being 
raised  on  the  24th,  left  a small  ulcer,  having  the  characters  of  a 
syphilitic  sore ; on  the  30th  of  the  same  month  this  sore  was  entirely 
healed. 

From  the  19th  to  the  31st  of  July,  twenty  fresh  inoculations  were 
made  without  any  ^jositive  result. 

On  the  17th  of  August,  this  patient  left  the  Hospital,  having  resided 
there  four  months  and  twenty  days,  and  having  enjoyed  uninterrupted 
good  health  during  the  whole  of  that  time. 

It  is  to  be  observed,  regarding  this  case,  that  no  information  is 
given  with  regard  to  the  sources  whence  the  inoculated  pus  was 
derived,  and  that,  if  left  to  itself,  it  is  not  a case  in  which  secondary 
symptoms  might  have  been  expected.  But  the  inference  deduced 
from  it  is,  that  syphilisation,  among  other  wonderful  jiroperties,  has 
that  of  producing  absorption  of  matter  from  a suppurating  bubo. 

The  advocates  of  this  plan  of  treatment  insist  that  repeated  and 
successive  syphilitic  inoculations,  carried  to  saturation,  induce  not 
only  an  immunity  against  the  infection  of  this  same  virus,  but  that 
they  serve  to  cure  the  different  syphilitic  symptoms,  primary  as  well 
as  secondary. 

This  point,  it  might  be  said,  is  illustrated  in  the  following  case, 
reported  by  M.  Zelaschi. 

Case  iv.  Charles  T.,  aged  twenty-nine,  contracted  a syphilitic 
ulcer  in  November  1850,  which  left  an  induration  in  May  1851.  At 
this  time,  he  again  contracted  a primary  syphilitic  sore  on  the  mucous 
membrane  of  the  upper  part  of  the  prepuce. 


ON  STPHILISATION  AS  APPLIED  TO  MAN. 


219 


J une  22nd.  The  treatment  by  syphilisation  was  commenced  with 
two  punctures  on  the  right  thigh  \vith  a lancet  charged  with  the  dis- 
charge from  the  primary  sore  upon  the  prepuce. 

June  25th.  Two  little  pustules  had  made  their  appearance.  Two 
fresh  inoculations  were  performed,  and  two  days  afterwards  were  suc- 
ceeded by  two  pustules. 

June  27th.  The  patient  complained  of  pain  in  the  left  groin,  where 
an  enlargement  was  discovered  of  the  size  of  a pigeon’s  egg.  Three 
fresh  inoculations  were  made  on  the  left  thigh,  and  gave  rise  to  three 
pustules. 

July  1st.  Three  inoculations  with*  the  pus  derived  from  the  arti- 
ficial sores  gave  rise  on  the  third  day  to  the  same  number  of  pustules. 

The  ulcers  produced  by  the  two  first  inoculations  were  very  painful. 
The  primary  ulcer  on  the  prepuce  continued  to  increase. 

July  5th.  Two  inoculations  were  made  on  the  right  thigh;  three 
on  the  left. 

July  8th.  Four  more  inoculations  were  made  on  the  left,  near  the 
last  mentioned.  All  these  were  followed,  the  second  to  the  third 
day,  with  characteristic  pustules.  The  matter  from  a blennorrhagia, 
with  which  the  patient  was  also  affected,  was  now  inoculated,  but 
produced  no  effect 

July  10th.  The  ulcers  from  the  first  inoculations  were  very  painful, 
and  secreted  a great  deal  of  virulent  pus.  The  ulcers  produced  by 
the  subsequent  inoculations  were  of  smaller  extent  than  those  pro- 
duced by  the  first. 

The  bubo  was  stationary  and  indolent.  The  primary  ulcer  on  the 
prepuce  had  continued  to  increase.  It  was  of  a brick  red  colour, 
much  infiamed,  and  had  destroyed  a considerable  portion  of  the  pre- 
puce. The  inoculations  were  now  interrupted. 

July  21st.  Some  symptoms  of  fever  had  existed  since  the  last 
report,  for  which  the  patient  was  bled. 
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July  29th.  The  primary  ulcer  on  the  prepuce,  and  the  sores  result- 
ing from  the  inoculations,  were  less  inflamed.  The  ulcerations  pro- 
duced by  the  first  inoculations  appeared  to  be  still  poisonous ; all  the 
rest  were  healing.  The  sores  produced  by  the  fifth,  sixth,  and 
seventh  series  of  inoculations  were  almost  cicatrised.  The  swelling 
in  the  groin  had  w'ell  nigh  disappeared. 

August  4th.  The  ulcers  produced  by  the  last  three  series  of  in- 
oculations were  healed,  and  the  others  were  healing  on  the  14th  of 
August.  Thirty-five  days  after  the  inoculations  were  discontinued, 
some  constitutional  symptoms  appeared:  on  the  back  and  tliighs,  and 
other  portions  of  the  body,  slightly  raised  patches  of  a coppeiy  colour 
were  visible;  and  on  the  18th  and  19th  the  patient  was  affected  with 
periosteal  pain  of  the  tibia.  The  primary  ulcer  had  now'  destroyed 
the  upper  part  of  the  prepuce,  and  eaten  aw'ay  part  of  the  corona 
glandis.  The  cutaneous  spots  were  becoming  confluent. 

In  this  rather  uninviting  state  of  things,  M.  Zclaschi  bethought 
himself  of  again  having  recourse  to  syphilisation,  but  before  doing  so 
sought  the  advice  of  Dr.  Sperino  with  reference  to  the  case.  It  w'as 
then  agreed  that  syphilisation  should  again  be  had  recourse  to,  and 
that  it  should  be  vigorously  prosecuted. 

Accordingly,  on  the  20th  August,  twenty  punctures  were  made  with 
pus  derived  from  other  syphilitic  patients,  and  twenty  pustules  w'cre 
produced. 

August  23rd.  Fourteen  punctures  were  made  with  a lancet 
charged  w-ith  pus  taken  from  the  sore  on  the  patient’s  prepuce,  and 
twelve  pustules  resulted. 

August  30th.  The  general  state  of  the  patient  was  described  as 
very  satisfactory.  The  primary  ulcer  on  the  prepuce  was  no  longer 
extending  itself.  The  ulcers  arising  from  the  inoculations  of  the  20th 
w'ere  inflamed  and  painful.  Fifteen  fresh  punctures  gave  rise  to 
eleven  pustules. 
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August  31st.  The  pain  of  the  tibia  was  now  scarcely  perceived  by 
the  patient.  The  eruptions  had  not  progressed.  The  ulcers  from 
the  inoculations  performed  on  the  20th  were  healing. 

Twenty  inoculations  were  now  made  with  the  pus  taken  from  the 
sores  resulting  from  the  punctures  of  the  23rd.  Eighteen  little 
pustules  resulted. 

Sept.  6th.  The  ulcers  produced  by  the  inoculations  of  the  20th 
and  23rd  of  August  were  dried  up. 

Five  fresh  inoculations  with  pus  derived  from  fresh  patients  gave 
rise  to  five  pustules. 

Sept.  12th.  Nine  inoculations  with  the  pus  derived  from  the  sores 
produced  on  the  6th.  These  gave  rise  to  little  pustules.  With  the 
same  matter  on  the  15  th,  six  inoculations  afforded  no  result. 

Sept.  20th.  Twenty  inoculations  with  pus  derived  from  fresh 
sources.  Seventeen  pustules  resulted,  which  had  dried  up  on  the 
29th  Avithout  having  burst,  with  the  exception  of  two,  which  still 
remained  moist. 

From  the  25th  of  September  to  the  1st  of  October,  fifteen  inocu- 
lations were  made ; no  result  showed  itself  from  these. 

Oct.  8th.  Eight  inoculations ; three  little  pustules  resulted,  of  the 
size  of  the  head  of  a pin,  which  dried  up  in  less  than  three  days, 
without  having  been  broken. 

Oct.  9th.  Nearly  all  the  syphilitic  spots  had  disappeared,  an 
abundant  desquamation  covered  the  whole  body,  and  especially  the 
regions  where  the  spots  had  been  the  most  confluent. 

Oct.  11th.  Six  punctures  ivere  made,  and  on  the  19th  ten  more. 
These  afforded  no  results.  The  matter  for  the  inoculations  of  the 
25th  of  September  and  the  19th  of  October  was  taken  from  indurated 
sores  in  a state  of  progress  in  other  patients.  This  virus  was  proved 
to  be  eminently  active  when  tried  in  other  cases. 

All  the  syphilitic  symptoms,  both  primary  and  secondary,  had  now 
disappeared,  and  the  patient  resumed  his  ordinary  occupation. 


II  K 


LECTURE  VI. 
SYPHILISATION  (CONCLUDED). 


In  the  cxample.s  of  artificial  inoculation  which  we  have  hitherto  con- 
sidered, suppuration  of  the  inoculated  points  has  been  a very  general 
and  marked  result.  In  different  cases  we  have  found  that  this  action 
has  taken  a greater  or  less  time  to  dcvelope  itself,  but  that  the  inflam- 
mation produced  by  the  artificial  inoculations  has  generally  been, 
from  the  first,  of  the  suppurative  character.  In  these  cases,  so  far  as 
we  have  yet  seen,  no  additional  constitutional  effects  have  followed  the 
artificial  inoculations.  In  this  respect,  the  cases  have  afforded  ex- 
amples of  the  law  which  I dwelt  upon  in  a former  lecture ; viz.,  that 
when  a sore  from  the  first  suppurated  (whether  it  was  induced  by 
artificial  or  by  natural  inoculation),  no  constitutional  symptoms  would 
be  likely  to  result. 

Suppuration,  in  general,  is  produced  with  great  difficulty  in  animals. 
It  is  not  easy,  by  any  simple  lesion,  to  produce  in  them  a discharge  of 
well  formed  pus.  The  readiness  with  which  this  action  is  induced  in 
artificial  syphilitic  inoculation  at  once  tends  to  support  the  idea  that 
animals  are  susceptible  of  the  specific  influence  of  this  morbid  poison, 
and  to  indicate  the  mode  in  which  nature  in  them  eliminates  the  virus 
when  artificially  introduced  into  a part.  The  distinct  and  character- 
istic morbid  action  to  which  the  syphilitic  poison  has  been  shown  to 
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give  rise  in  animals,  appears  to  me  to  contradict  the  idea  which  has 
been  maintained  by  some,  that  the  virus  may  simply  remain  dormant 
in  the  -inoculated  part,  being  diluted  and  mixed  with  any  secretions 
with  which  it  may  come  in  contact;  and  that,  when  in  this  diluted 
state  it  is  again  reinoculated  upon  man,  it  may  again  resume  its 
peculiar  activity.  Such  an  idea,  I say,  appears  to  me  to  be  incon- 
sistent with  the  distinct  morbid  action  which  results  from  artificial 
syphilitic  inoculation  of  animals,  and  the  spots  of  suppuration  in  them 
which  are  thereby  induced.  The  pustules  in  the  cases  before  recorded 
were  found  to  have  been  formed  sometimes  in  two,  and  very  generally 
in  three  days;  and,  although  in  the  last  series  of  inoculations  per- 
formed in  any  case,  very  little  inflammation  of  any  kind  appears  often 
to  have  been  produced,  yet  that  which  did  exist  was  of  the  suppurative 
character.  This  circumstance  renders  it  extremely  probable  that  the 
induration  which  was  felt  at  the  ba.se  of  these  artificial  inoculations 
arose  from  the  general  infiltration  of  the  surrounding  tissue  which 
usually  accompanies  suppurative  inflammation,  and  not  upon  any  pecu  - 
liar  and  specific  adhesive  inflammation  of  the  inoculated  part. 

Attempts  to  induce  the  state  called  “ syphilisation”  have  not  been 
so  successful  in  France  as  in  Italy.  For  although  it  has  been  found 
that  patients  gradually  become  less  and  less  susceptible  to  the  influ- 
ence of  the  specific  matter  derived  by  successive  formations  of  pus- 
tules on  themselves  from  the  same  original  source,  yet  it  has  been 
shown  that  these  same  patients  might  generally  be  inoculated  as  at 
the  commencement,  when  the  pus  was  derived  from  a fresh  patient. 

The  following  cases  are  recoi'ded  by  Dr.  Thiry  of  Brussels  : — 

Case.  A patient,  who  had  had  a variety  of  primary  and  secondary 
syphilitic  affections,  and  had  been  subject  to  anti-syphilitic  treatment 
for  an  indurated  sore,  was  admitted  into  St.  Peter’s  Hospital  on  the 
4th  of  October,  1851.  Several  primary  ulcerations  existed  at  this 
time. 
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Oct.  7th.  Three  inoculations  were  made  upon  the  abdomen  from 
one  of  the  primary  sores.  In  twenty-four  hours,  each  presented  the 
characteristic  pustule  and  areola. 

Oct.  8th.  Three  inoculations  were  made  as  before. 

Oct.  9th.  Three  inoculations  were  made  with  the  pus  derived  from 
the  first  inoculations. 

Oct.  10th.  Three  inoculations  were  made  with  the  pus  produced 
by  the  inoculations  of  the  7th.  These  had  not  increased  in  size, 
and  were  covered  by  a crust,  which,  when  raised,  allowed  the 
escape  of  a considerable  quantity  of  virulent  pus.  Ihe  inoculations 
made  on  the  9th  had  succeeded. 

Oct.  11th.  Three  fresh  inoculations  were  performed  with  the  pus 

of  the  chancres  inoculated  on  the  8th. 

Oct.  12th.  Three  areolar  pustules  had  followed  the  inoculations  of 
the  previous  day.  The  pustules  produced  by  the  inoculations  of  the 
10th  showed  a tendency  to  fade.  Under  each  pustule  there  was  some 
thickening  of  the  cellular  tissue,  hut  not  the  least  sign  of  specific 
induration. 

Oct.  13th.  The  different  inoculations,  after  having  somewhat 
enlarged,  faded  away,  and  presented  the  starred  appearance  of  some 

cicatrices. 

Three  inoculations  were  repeated  on  the  14th  and  15th  respectively. 
The  latter  became  less  developed  than  the  former. 

Oct.  16th.  Three  inoculations  were  made  with  the  pus  of  the 

chancres  inoculated  the  day  before. 

Oct.  17th.  The  inoculations  of  the  16th  had  succeeded,  but  in  a 
very  slight  degree  Three  fresh  inoculations,  made  with  the  secretion 
of  the  most  active  sores,  were  followed  by  positive  results. 

The  inoculations  were  continued  on  the  18th,  20th,  21st,  and  22nd. 
Oct.  23rd.  The  last  inoculations  had  now  only  produced  a slight 
papular  elevation,  having  no  characteristic  appearance. 
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Oct.  24th.  Three  fresh  inoculations  were  made  with  such  remains 
of  purulent  matter  as  could  be  collected  from  the  different  sores ; one 
only  of  these  inoculations  gave  rise  to  a papular  elevation  similar 
to  those  before  mentioned ; the  other  inoculations  afforded  no  result. 

Three  similar  inoculations  on  the  25th  ended  in  a papular  elevation, 
still  less  marked. 

On  the  26th,  27th,  28th,  and  29th,  all  the  inoculations  became 
cicatrised  without  induration.  Some  further  attempts  were  made  to 
inoculate  this  patient  from  the  secretions  of  her  own  sores,  but  in 
vain;  nothing  further  was  produced.  But,  on  the  1st  of  November, 
this  same  patient  was  inoculated  with  the  matter  taken  from  the  sores 
of  another  woman,  who  had  also  been  subject  to  this  treatment  by 
syphilisation. 

Nov.  2nd.  The  inoculation  had  succeeded;  a vesicular  pustule 
had  appeared,  surrounded  by  a red  areola,  faint,  it  is  true,  hut 
still  characteristic.  This  vesicular  pustule  contained  a sero-purulent 
fluid,  which  was  again  inoculated,  and  again  produced  its  specific 
effects.  Another  series  of  inoculations  was  now  again  commenced 
from  this  fresh  source  of  infection,  and  the  inoculations  all  succeeded 
as  at  the  first.  At  length,  after  fifty-seven  inoculations  in  all  had 
been  practised,  the  experiment  was  given  up. 

The  inoculated  sores  were  healed  as  soon  as  possible,  and  the 
patient  left  the  hospital  in  the  beginning  of  December. 

In  a second  case,  the  attempt  to  induce  syphilisation  was  given  up 
after  sixty-three  inoculations  had  been  made,  all  of  which  succeeded ; 
and  in  a third  case,  after  twenty-five  artificial  ulcers  had  been 
produced. 

Such  cases  furnish  a sufficient  refutation  of  the  idea  that  the  state 
known  or  imagined  as  syphilisation  can  be,  at  will,  artificially  pro- 
duced; yet  have  we,  on  the  other  hand,  direct  evidence  that  indi- 
viduals, and  even  nations,  from  artificial  or  natural  causes,  become 
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susceptible  to  the  influence  of  the  syphilitic  poison  in  extremely  different 
degrees : and  we  have  conclusive  testimony,  as  I believe,  that  the 
repeated  inoculation  of  syphilitic  matter,  whether  by  artificial  or 
natural  means,  tends  powerfully  to  produce  such  a modification  of  the 
effects  of  the  poison. 

In  the  first  place  it  must,  I think,  be  admitted  that,  as  a rule, 
syphilitic  matter,  derived  from  the  same  original  source,  gradually 
loses  its  influence  after  successive  inoculations.  Exceptions  may 
occur  to  this  as  to  every  other  rule ; but  as  far  as  the  evidence  upon 
this  point  has  hitherto  gone,  it  tends  to  prove  that  the  poison  derived 
from  the  same  source  gradually  loses  its  effect  when  successively 
applied  to  different  parts  of  the  same  patient.  Some  of  you  had  an 
opportunity  of  observing  the  following  case,  for  the  notes  of  which  I 
am  indebted  to  Mr.  Qrylls,  our  house-surgeon. 

Case.  H,  C.,  aged  twenty-one,  came  under  treatment  on  the  2nd 
of  February,  1854.  She  had  then  a syphilitic  eruption  of  eleven 
weeks  duration.  There  were  several  chancres  about  the  inferior 
commissure,  anus,  and  inner  margins  of  both  labia.  The  inguinal 
glands  were  slightly  enlarged  and  indurated,  and  there  was  enlarge- 
ment of  the  right  n}Tnpha,  with  vaginal  discharge. 

February  4th,  Several  spots  were  inoculated  on  the  right  natis, 
from  the  angry  looking  sores  on  the  margin  of  the  anus  and  labia. 

February  6th,  Several  fresh  spots  were  inoculated  on  the  left 
natis,  from  other  angry  looking  sores. 

February  1 1th.  Each  point  inoculated  produced  a small  pustule: 
several  fresh  inoculations  were  made  with  the  pus  of  the  original 
sores  and  of  the  artificial  inoculations. 

February  13th.  Upon  each  last  inoculated  point  a vesicle  had 
appeared. 

February  14th,  Each  vesicle  had  become  pustular. 

February  16th.  The  left  natis  was  now  inoculated  in  several  spots 
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from  the  sores,  both  natural  and  artificial,  which  furnished  the  largest 
amount  of  secretion.  Eighteen  hours  afterwards,  the  inoculated  spots 
were  found  to  he  slightly  reddened. 

February  18th.  Forty-four  hours  after  the  inoculation,  no  effect 
was  perceptible.  Several  fresh  spots  were  inoculated  with  the  pus  of 
the  sores  near  the  anus  and  from'  those  artificially  produced,  on  the 
inner  side  of  the  right  natis. 

February  23rd.  The  last  inoculations  had  produced  no  effect. 
The  inoculations  of  the  11th  were  forming  small  dry  scabs.  The 
eruption  had  now  faded. 

February  24th.  Several  spots  were  inoculated  over  the  sacrum 
with  as  much  remaining  secretion  as  could  be  obtained  from  any  of 
the  sores. 

February  27th.  The  inoculations  of  the  24th  had  taken  no  effect. 

February  28th.  All  the  inoculated  and  other  primary  sores  had 
healed,  without  leaving  any  induration. 

This  patient  was  considered  to  have  recovered  on  the  2nd  of  March, 
having  been  under  treatment  exactly  four  weeks,  and  having  during 
the  last  two  weeks  been  apparently  insusceptible  of  any  farther  inocu- 
lation by  means  of  the  secretion  derived  from  her  own  sores. 

It  is  probable  that,  in  this  case,  if  the  matter  had  been  taken  from 
a fresh  patient,  the  inoculations  would  have  succeeded.  But  this 
experiment  was  not  considered  either  necessary  or  justifiable.  The 
treatment  adopted  consisted  of  the  compound  steel  pill,  and  of  some 
saline  medicine  at  a time  when  there  were  some  slight  feverish 
symptoms. 

It  may  be  remarked,  with  regard  to  this  case,  that  the  eruption  had 
persisted  for  some  weeks  before  the  patient  came  under  observation, 
and  that  it  would  probably  have  faded  in  something  like  the  same 
time  had  she  not  been  subject  to  any  treatment  at  all. 

The  length  of  time  that  this  patient  had  been  diseased  will  also 
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probably  account  for  the  little  susceptibility  she  showed  to  any  farther 
infection. 

The  results  obtained  by  experiments  agree  in  this  respect  with 
those  derived  from  the  observation  of  the  natural  course  of  the  disease. 
It  will  constantly  happen,  that  persons  habitually  exposed  to  contagion, 
or  those  who  have  long  suffered  from  syphilitic  disease,  will  at  length 
become  little  liable  to  any  fresh  sj-philitic  influence  from  natural 
causes. 

There  are  some  who  enjoy  a comparative  immunity  from  syphilitic 
infection.  ^Vhat  the  conditions  are  which  confer  this  peculiarity 
have  not  been  satisfactorily  ascertained.  But  there  can  be  no  doubt 
that,  while  in  some  individuals  it  is  found  to  exist  naturally,  in  others 
it  may,  for  a time  at  least,  be  acquired. 

This  peculiarity  is  found  to  exist,  not  only  among  individuals  but 
also  among  large  classes  of  people,  and  even  to  extend  to  nations.  In 
nations,  as  in  individuals,  this  comparative  immunity  may  be  natural. 
In  both  it  may,  in  some  degree,  be  acquired.  Whoever  will  take  the 
trouble  to  look  over  the  hospitals  of  France,  and  compare  the  cases 
there  seen  with  those  treated  in  the  hospitals  in  England,  will  be 
struck  with  the  mildness  of  the  symptoms  in  the  former  as  compared 
with  the  latter.  Yet  there  have  been  periods  in  the  history  of  the 
disease  in  which  the  French  have  suffered  most  severely.  Now, 
however,  it  appears,  by  successive  transmission,  to  have  become  so 
modified  as  scarcely  to  appear  to  be  the  same  affection.  Some  French 
authors,  and  among  others  MM.  Maisonneuve  and  Montanier,  have 
supposed  that  a diseased  parent  has  transmitted  the  immunity  which 
he  had  acquired  in  some  measure  to  his  offspring;  and  that  thus, 
through  a series  of  transmissions,  the  disease  has  gradually  become 
modified  for  the  whole  nation. 

It  must  be  admitted  that  any  animal  poison  may  become  more  or 
less  active  in  its  operation,  from  various  causes,  quite  independent  of 
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any  peculiarity  in  the  constitution  of  those  affected.  But  a greater  or 
less  activity  of  the  poison  itself  will  certainly  not  account  for  the 
facts  which  have  been  noticed  regarding  syphilitic  infection.  It  is 
well  kno^vn  that  individuals  exposing  themselves  to  the  same  source 
of  disease  will  often  be  very  differently  affected ; the  same  thing  is 
true  with  regard  to  nations.  In  the  year  1812,  it  was  noticed  by 
Dr.  Fergusson  that  the  British  army  suffered  most  severely  during  the 
four  years  that  it  had  then  been  in  Portugal,  while  the  inhabitants  of  the 
country  had  the  disease  in  very  mild  forms.  They  were  “ cured  by  topi- 
cal remedies  alone,  and,”  says  Dr.  Fergusson,  “I  have  lived  long  enough 
among  them  to  ascertain  that  their  return  to  hospital  under  such 
circumstances  for  secondary  symptoms  is  far  from  an  universal,  or 
even  a frequent  occurrence.  The  venereal  lists  amount  to  forty-six, 
and  two  of  them  only  are  taking  mercury.  None  of  the  ulcers  are 
such  trifling  cases  of  chancre  as  we  have  seen  at  home,  nor  even  such 
as  an  English  soldier  would  run  mth  affright  to  seek  the  succour  of  his 
surgeon.  To  these,  the  Portuguese  soldier  pays  no  attention  whatever ; 
he  does  not  consider  them  to  be  a hindrance  to  him  in  any  manner,  and 
I have  seen  him  turn  out  for  duty  with  ulcers  that  made  me  shudder  to 
look  at,  though  both  he  and  his  medical  attendant  considered  them  as 
nothing.” 

"WTiile  the  native  soldiers  were  thus  treated  by  topical  remedies 
alone,  and  seldom  had  any  constitutional  symptoms,  the  British  often 
“ sustained  the  most  melancholy  of  all  mutilations,”  and  the  venereal 
ulcerations  in  them  were  not  only  “ found  more  intractable  to  the 
operation  of  mercury  than  under  similar  circumstances  at  home”,  but 
the  constitution,  even  while  under  the  influence  of  the  remedy,  became 
affected  with  the  secondary  symptoms  in  a proportion  that  could  not 
have  been  expected.  Such  were  the  very  different  results  in  the  two 
classes  of  persons  infected  from  the  same  sources.  In  the  one,  whose 
constitutions  appeared  to  have  become  familiarised  with  the  disease. 
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it  produced,  as  a rule,  only  its  local  effects ; in  the  other,  who  did  not 
enjoy  the  same  unenviable  privilege,  not  only  were  the  local  affections 
more  severe,  but  the  system  became  often  affected,  and  that  m spite 
of  appropriate  medical  treatment. 

From  such  considerations,  it  will  at  once  appear  how  fallacious  any 
conciusions  are  likeiy  to  be  that  are  derived  exclusively  from  the 
observation  of  patients,  whose  constitutions  have  already  been  influ- 
enced by  the  disease,  either  in  its  direct  or  hereditary  forms.  Any 
data  derived  from  venereal  hospitals,  unless  care  be  taken  in  the 
selection  of  the  cases,  may  from  this  cause  prove  utterly  value- 
less when  applied  to  cases  met  with  in  private  practice;  and 
especially  arc  the  facts  furnished  by  any  particular  class  of  per- 
sons liable  to  mislead,  if  inadvertently  applied  to  another  class, 
placed  in  a different  position.  Thus,  from  observations  made  in 
the  army,  Mr.  Rose,  in  the  year  1817,  published  a paper  on 
the  treatment  of  syphilis,  with  an  account  of  several  cases  of  that 
disease  in  which  a cure  was  effected  without  mercury;  and,  from  his 
experience  among  soldiers,  he  was  led  to  believe  that  he  might  adopt 
the  same  means  of  treatment  in  private  practice.  But  we  have  it  re- 


corded, on  the  authority  of  Sir  B.  Brodie,  that  here  ,t  was  unsuecess- 
ful,  and  that  Mr.  Rose  was  at  last  induced  again  to  have  recourse  to 
mercury  in  the  treatment  of  syphilitic  affections  in  private.  Since 
Mr.  Rose's  publications,  many  other  army  surgeons  have  adopted  the 
non-mercurial  plan  of  treatment,  and  have  continued  it  up  to  the  pre- 
sent time.  This  they  certainly  would  not  have  done,  had  they  not 
found  it  successful.  But  it  must  be  remembered  that  the  cases  whic 
they  have  to  do  with  oecur  in  those  who  are  often  in  some  measure 
syphilised.  The  patients  whom  they  see  have  comparatively  rarely 
the  disease  for  the  first  time;  their  systems  have  in  some  measure 
become  aecustomed  to  the  influence  of  the  poison,  and  the  forms, 
both  of  primary  and  secondary  disease  in  them,  are  most  mateiia  J 
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modified  thereby.  A person  who  has  repeatedly  contracted  primary 
spyhilis  is  in  some  measure  placed  under  the  same  circumstances  as  a 
patient  who  has  been  repeatedly  inoculated  artificially ; and  we 
possess  sufficient  evidence,  derived  both  from  observation  and  experi- 
ment, to  show  that,  under  such  circumstances,  the  local  disease  is 
altered  in  its  characters,  and  that  no  additional  constitutional  affection 
is  likely  to  be  induced. 

The  modification  of  the  action  of  the  syphilitic  poison,  in  conse- 
quence of  repeated  inoctilation,  although  it  has  of  late  years  assumed 
a new  name,  is  not,  as  we  have  already  seen,  a new  subject.  The 
conclusion  to  which  Dr.  Fergusson  arrived  in  the  year  1812  was,  that 
the  disease  had  become  so  much  mitigated  in  Portugal,  by  reason  of 
general  diffusion  or  other  causes,  that,  after  running  a mild  course,  it 
exhausted  itself,  and  ceased  spontaneously.  Dr.  Fergusson  further 
mentions,  that  at  that  time,  he  had  reason  to  believe  that  in  other 
countries  the  disease  had  become  modified  in  a similar  way ; that  in 
certain  German  regiments,  and  in  some  districts  of  the  Russian  empire, 
the  medical  attendants  had  found  that  mercury  was  not  necessary  for 
the  treatment  of  syphilis;  and  that,  in  the  patients  to  whom  he 
referred,  the  disease,  from  being  allowed  to  run  its  course  probably 
for  ages,  had  become  as  weak  as  it  was  found  to  be  in  the  Portuguese. 

The  conclusion  arrived  at  by  Dr.  Fergusson  is  remarkable,  as 
furnishing  a means  of  accounting  for  what  he  had  himself  observed, 
and  as  having  been  revived  and  adopted  to  account  for  the  more  ex- 
tended series  of  observations  and  experiments  of  the  present  day. 

All  adventitious  diseases,  he  says,  that  are  not  connate,  endemic, 
nor  sporadic,  appear  more  or  less  to  run  this  course  of  exhausting 
themselves  while  retained  upon  the  same  ground  to  which  they  have 
been  transplanted.  But  let  the  field  be  changed,  and  fresh  sources 
of  development  be  presented,  they  instantly  resume  their  primary 
powers,  and,  taking  a fresh  departure  of  violence,  repeat  the  almost 
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forgotten  inflictions  of  tlieir  original  visitation.  The  powers  which 
they  thus  acquire  bear  some  resemblance  to  a phenomenon  which  is 
every  where  observable  in  the  vegetable  kingdom.  The  same  species 
of  seed  may  be  sown  upon  the  same  ground,  until  it  shall  so  degenerate 
in  point  of  vigour  as  to  become  almost  incapable  of  reproducing  itself; 
but  let  it  be  changed  to  any  other  of  any  kind,  though  even  of  far 
inferior  quality,  it  will  immediately  display  new  powers  of  life,  and 
fructify  and  vegetate  with  its  native  strength.  SimUar  to  the  above 
appears  to  be  the  inoculation  of  the  exhausted  syphilitic  virus  of 
Portugal  (though  evidently  the  same  disease)  into  the  constitution  ot 
the  British  or  other  stranger.  It  is  in  some  measure  new,  therefore 
unfriendly,  and  seems  to  have  the  power  of  exciting  new  actions  of 
more  than  ordinary  violence. 

The  Portuguese,  through  apathy,  and  at  a dreadful  price  levied  on 
the  generations  that  are  passed,  and  never,  m all  probability,  to  be 
redeemed  by  their  descendants,  appear  to  have  gained  a great  ex- 
emption from  both  sjqihilis  and  variola ; but  the  price  is  too  high  for 
us  ever  to  offer  up  our  bodies  to  be  the  unresisting  subjects  of  disease, 
the  fatal  consequences  of  which,  though  they  might  go  far  to  extin 
guish  one  or  two  ills,  would  be  felt  in  the  deterioration  of  our  race  to 

the  most  distant  ages. 


THE  END. 
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